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Bytes 3 and 4 








Byte 2 





[symbol] opcode i,for the SVC and 
LBR instructions, and 

{symbo!) opcode r, for the SPM 
instruction. 









ADDRESS. 
OPERAND 2 





@ The RS shift instructions are written 
without use of the tg Operand, in the 
form: 


(symbal] opcode rd, (x,.0,) 













AODRESS 


OPERAND 2 l {symbol] opcode r4,d (ba) 





[symbol] opcode r, 5.4, (0,1) @) i 
® Some SI instructions, such as H1O and 

4 H TIO, do not use an ig field. They are 

: | written in the form: 

t 





IMME DIATE ADDRESS 
OPERAND OPERAND | 


| 
| 
1 
—— + ' 
opcode Oo b, 4, i {symbol} opcode d,(b,) 
{—___— i oes ee es | 
1 
iW 
1 


[symbotl opcode +, ,{b,) @) 

















1 
LENGTH Hj AODRESS H AODRESS 
OP 1 and OP 2 OPERAND i t OPERAND 2 
[symbol] opcode d, (!,.0,).d,(b,) | eee a (NN 
een, ae + 
1 i H ' \ 
1 1 LENGTH | ADORESS 1 ADORESS ] 
) 1 OP1 orz | OPERANO 1 OPERAND 2 
[symbol] opcode d,{1,,b,),d,(1,,b,) | I I i ; 











q@) The RR instruction has two other forms: 


SLVINUO4 NOILINYLSNI 






\ Legend for Instruction Formats 


Instruction operation code 


Number of the register containing operand 1 or a register which is the first 
register of a multiregister group 


Number of the register containing operand 2 
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An expression representing the fast register in a multiregister group, an 
increment, an operand address, or a control storage address 


Number of the register to be used as an index for operand 2 of an RX instruction 
Immediate data used as operand 1 of the SVC instruction 


Immediate data used as operand 2 of an SI instruction 


Length of operands 1 and 2 as stated in source code* 


Length of operand 1 as stated in source code* 





Length of operand 2 as stated in source code* 
Base register for operand 1 

Base register for operand 2 

Displacement for operand 1 

Disptacement for operand 2 

Operand 1 mask 

Operand 1 

Operand 2 


Operand 3 


Symbol! used to identify operand 1 in the implicit format 


Symbol used to identify operand 2 in the implicit format 





*This is coded as the true source code length of the 
operand, not the tength less 1, as assembled in the 
object code. The assembler reduces the length 

by 1 when converting source code to object code. 
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+ Instructions by Application 


mone code ype in Microseconds 
Code 


Fixed-Point Instructions 





Add (cc) A 5A N RX rd5(x,,b5) Sp (x5) 5.4 

Add half word (cc) AH 4A N,C2 RX r4do{x,,b5) Sy (x5) 5.4 

Add half word (cc) AH AA C1 RX " d(.b,) TS 5.4 

Add immediate (cc) Al 9A Cc2* si qd, (b,),i, S45 6.0 

Add immediate (cc) Al A6 C1 Sl d,(b di, Syn 6.0 

Add (cc) AR 1A N,C2 RR ryvg ryty Native=3.0 (360/20=3.6) 
Compare (cc) Cc 59 N RX 1 ,do(x,,b5) Ty Sp x5) 5.4 

Compare half word (cc) CH 49 N,C3 RX r4do(x,,b,) T4SQ (x5) 5.4 

Compare (cc) CR 19 N RR rts typ 3.0 

Convert to binary cvs 4F N RX ‘ d,(x,,b5) ry Sy(x5) 36.0 

Convert to decimal CVD 4E— N RX " do (x,,b5) TySyl) 66.0+6.0s4 
Divide D 5D N RX " d,(x,.b,) uy Sy{x,) 65.4+1.2s1+0.6rn 
Divide DR 1D N,F RR Tyly Tal 64.8+1.2s1 


Load L 58 N RX Fd, (x,,b)) ry Sy (x5) 48 


38101LH3d34 NOILINYLSN! 





Load complement (cc) 
Load half word 

Load multiple 

Load negative (cc) 
Load positive (cc) 
Load 

Load and test (cc) 
Multiply 

Multiply half word 
Muitiply 

Subtract (cc} 

Subtract half word (cc) 
Subtract half word (cc) 


Shift left single (cc) 
Shift left double (cc) 


LCR 
LH 
LM 
LNR 
LPR 
LR 
LTR 


MH 
MR 


SH 
SH 
SLA 


SLDA 


13 
48 
98 
11 
10 


12 
5c 
4c 
1c 
58 
4B 
AB 
8B 


8F 


N,F 
N,C3 


N,F 
N,F 


NF 
N,F 


N,C2 
C1 
N,F 
N,F 


RR 
RX 
RS 
RR 
RR 
RR 
RR 
RX 
Rx 
RR 
RX 
RX 
RX 
RS 
RS 


tho 
r47dy(x,,b,) 
F4fgd(b,) 
Tks 
rylo 
Ta"2 
Tyo 
rdj(x,,b,) 
rd (x,,b,) 
Tyo 
rd,(x,.b)) 


r4d,(x,,b,) 


r,d,(b,) 
r,d,(b,) 


" d,(b,) 


one 
T48y(%) 
ryl gS 
Fly 
"2 
Talo 
Tats 

Fy Sg(xo) 
1 8Q(XQ) 
"2 
Sy (x,) 
1485(x,) 
"45 
TySo 


ro 


3.0 


| 5.4 


3.0+1.8gr 
4.2 

4.2 

3.0 

3.0 
39.6+0.6s1+0.6s2+0.6rn 
24.0+0.6s1+1.8s2+0.6rn 
39.0+0.6s1+0.6s2+0.6rn 
5.4 

5.4 

5.4 

7.2+0.6p+0.6q 
7.8+1.2p+1.2q 
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Instructions by Application (cont) 


Supervisor toad multiple (pi) 
Subtract (cc) 

Shift right single (cc) 

Shift right double (cc) 
Supervisor store multiple (pi) 
Store 

Store half word 


Store multiple 


Add decimal (cc) 
Compare decimal (cc) 
Divide decimal (cc) 
Multiply decimal (cc) 


Move with offset 





Instruction Source Formats 


Decimal Instructions 
4, (1, ib, id, (I,,b,) 


d,(I,.b,)d,(1,.b,) 


d,(ty.b, 1d, (1,.b,) 
q, (1,,b,)d,(1,,b,) 


(1, .b,)d,(,,b,) 


s,(1,)s,f1,) 
$,(1,).s, (5) 
s,(1,)s,05) 


s, (jst) 


s,(l,).s,0) 


Execution Time 
in Microseconds 


4.2+1.89r 

Native=3.0 (360/20=3.6) 
5.4+0.6p+0.6q 
6.0+1.2p+1.2q 
4.2+1.2gr 

5.4 

48 

4.2+1.2gr 


36.6+0.75n1+0.375n2+6.0t1+3.0s5 
31.8+0.375n1+0.375n2+2.4s 
37.8+0.75n1+6.375n2+24.6(n1—n2) 
36.4+0.75n1+14.4(n1—n2)+0.375n2 
10.2+1.2n1+1.2n2 
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Pack 

Subtract decimal (cc) 
Unpack 

Zero and add (cc) 


Floating-Point Instructions 


Add normalized, tong format (cc) 
Add normalized, long format (cc) 
Add normalized, short format (cc) 
Add normalized, short format (cc) 
Add unnormatized, short format (cc} 
Add unnormalized, short format {cc} 
Add unnormalized, long format (cc) 
Add unnormalized, long format (cc) 
Compare, !ong format (cc) 

Compare, tong format (cc) 

Compare, short format (cc) 


Compare, short format (cc) 


d,(1).bj dd, 
dg, (lb dU, 
4, (1,.5,)d, (1, 


d, (lb Id (1, 


b,) s,(1,),s,(1,) 
b,) s,(l,)si(l,) 


b,) s,(1,).s305) 


b,) s,(1,).so(t,) 


rd, (x,,b,) 
Tyo 
rydy(x,.b5) 


Tal 


Fd, (x,.b)) 


rks 


1d, (x,,b,) 


"2 
rd (x5,b5) 
"M2 
r,d,(x,,b,) 


Ths 


12.0+1.2(n1—1)+1.2(n2—-1) 
36.6+0.75n1+0.375n2+6t1+3.0s6 
12.04+1.2(n1—1)+1.2(n2—1) 
16.2+1.8n7+1.2n8+1 .8t2(n2—n1) 


19.2+4.2ce+1.2pr+1.2t1+1.2rp 
16.2+1.2cet+1 .2prt+1.2t1+1.2rp 
16.84+1.2ce+1.2pr+1.2t1+1,2rp 
14.4+1.2ce+1.2pr+1.2t14+1.2rp 
16.8+1.2cet+0.6rp 


14.4+1.2ce+0.6rp 


19.2+1.2ce+0.6rp 
16.2+1.2ce+0.6rp 
21.6+1.2ce 
18.0+1.2ce 
18.0+1.2ce 
15.6+1.2ce 
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co Instructions by Application (cont) 





oo 

Floating-Point Instructions (cont) = 

Divide, long format DD 6D NLF RX rl d5{x,, b,) t Sy(x,} 208.2+0.6p1+0.6p2+15.0pn+0.6rn = 

Divide, long format DOR 2D NF RR rhs yo 205.2+0.6p1+0.6p2+ 15.0pn+0.6rn m 

Divide, short format DE 7D NF RX on d,(x,,b, ) TY S85 (x,) 47.4+0.6p1+0.6p2+ 15.0pn+0.6rn 3 

Divide, short format DER 3D NUFF RR yh Tyky 45.0+0.6p1+0.6p2+6.6pn+0.6rn ° 

Halve, long format HDR 24 NF RR idle fi 7.8+1.2pr+.6pn+0.6(s2) =a 

Halve, short format HER 4 N,F RR Tyo rly 7.2+1.2pr+0.6pn 8 

Load complement, long format (cc) LCDR 23 N,F RR Tyrg Thy 48 = 
Load complement, short format (cc) LCER 33 NF RR be Tyo 4.2 
Load, long format LD 68 NF RX rydolx5.b, ) Fy Sy) 6.6 
Load, long format LDR 28 NF RR Talo yl 4.2 
Load, short format LE 78 NF RX C dg (>. b,) r4S,(X,) 5.4 
Load, short format LER 38 N,F RR ryt rls 3.6 
Load negative, long format (cc) LNDR 21 N,F RR rls Ty 4.2 
Load negative, short format (cc) LNER 31 N,F RR Too, rot 3.6 


12 2 














Load positive, long format (cc) 4.2 
Load positive, short format (cc) 3.6 
Load and test, long format (cc) 48 
Load and test, short format (cc) 4.2 
ids (x b,) r 118.2+0.6p1+0.6p2+1.2pn+0.6rn 


Multiply, long format Phar 
115.2+0.6p1+0.6p2+1.2pn+0.6rn 


4 
Multiply, long format Tyo 


Multiply, short format r(x b,) 41.4+0.6p1+0.6p2+0.6pn+0.6rn 


1°202° 


Muitiply, short format Lay 39.0+0.6p1+0.6p2+0.6pn+0.6rn 


Subtract normalized, long format {cc} 1d, (x,,b,) 19.2+1.2ce+1.2pr+1.2t14+1.2rp 


Subtract normalized, long format (cc} 16.2+1.2ce+1.2pr+1.2t1+1.2rp 


re. 
v2 
Subtract normalized, short format (cc) 1 do(x,.b,) 16.8+1.2ce+1.2pr+1.2t1+1.2rp 


Subtract normalized, short format (cc) 14.44+1.2ce+1.2pr+1.2t1+1.2rp 


"ls 
Store, long format rd, (x,.b,) 7.2 


Store, short format 14d (x,,b,) 6.0 
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3 __Instructions by Application (cont) 


Instruction Source Formats Fi : 
Execution Time 


in Microseconds 


Subtract unnormalized, short format 


(ec) 16.8+1.2ce—0.6a 
Subtract unnormalized, short format 


{cc} 14.4+1.2ce—0.6a 


Subtract unnormalized, long format 


(ce) 19.2+1.2ce—0.6a 
Subtract unnormalized, long format 
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(cc} 16.2+1.2ce+0.6rp 
Logical Instructions 

Add logical (cc) 1, do(x,.b,) 5.4 

Add logical (cc) Tyla 3.0 


Compare logical (cc) .d,(x,,b,) 5.4 


FF gi% oOo 
Compare logical (cc) d,(I,b,),d,(b,)** 9.6+1.2b 


Compare logical (cc) d,(b,).i5 i 48 











LE 


Compare logical (cc) 
Edit (cc) 


Edit and mark (cc) 


Insert character 
Load address 
Move 

Move 

Move numerics 
Move zones 
AND (cc) 
AND (cc) 
AND (cc) 
AND (cc) 

OR (cc) 

OR (cc) 

OR (cc) 

OR (cc) 


CLR 
ED 
EDMK 


LA 
MVC 
Mv 
MVN 
MVZ 


NC 
NI 
NR 


oc 
ol 
OR 


15 
DE 
DF 
43 
41 
D2 
92 
01 
D3 


D4 
94 
14 
56 
D6 
96 


N,C3 
N,F 


N,C3 
N,C3. 
N,C3 
N,C2 


N,C1 


N,C3 


N,C1 
N,C3 


RR 
ss 
ss 
RX 
RX 
ss 
Si 
ss 
Ss 
Rx 
ss 
St 
RR 
RX 
SS 
Ss! 
RR 


Ty"2 
d,{l,,.b,).d,(b,) 
d,(1,.0,),d,(b,) 
r d,{x,,6,) 
£4195 (x,,,b,) 
d,(,b,).d,(b,) 
d,(b,),i, 
d,(i,.b, ),d,(b,) 
d, (1b, ),d,(b,) 
r4do(x5,b5) 
d,(1,b,),d,(b,) 
4d, (b,)i, 


Tate 

rd, (x,,b,) 
qd, (Lb, ),d,(b,} 
q, (b, di, 


v2 


3.0 
9.0+3.0n+0.6n3+3.0n4+0.6n6 
9.0+3.0n+ 1.2n3+3.0n441.2n6 
4.2 

4.2 

7.6+0.6n+0.614(n—1) 

48 

10.2+2.1n 

10.2+2.1n 

5.4 

10.2+1.5n*** 

6.0 

3.0 

5.4 

10.2+1.5n 

6.0 

3.0 
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= 





Instructions by Application (cont) 


| ame fate | foe | om PR] J ee <a = 
monic 
— Powel Be 


Logical Instructions (cont) 
Subtract fogical (cc) rg (x, b,) 


Shift left double logical rd (b,,) 


Shift left single logical r,d(b.) 


Subtract logical (cc) talks 
Shift right double togical (cc) r 49 (b 2) 


Shift right single logical (cc) y ,b,) 


Store character r 199 (Xo.b, ) 
Test under mask (cc) i d,(b,),i 
Transtate R qd, {1,b, 1d, (b, ) 
Translate and test (cc) d, (Lb "lly.Bp ) 
Exclusive OR (cc) ae ) 
Exclusive OR (cc) d,(I,b,),d,(b,) 
Exclusive OR {cc} d,(b,),3 


Exclusive OR (cc) 


Execution Time 
in Microseconds 


5.4 
4.8+1.2p+1.2q 
5.4+0.6p+0.6q 
3.0 
4.8+1.2p+1.2q 
5.4+0.6p+0.6q 
4.8 

6.0 

7.2+2.4n 
8.4+1.8b 

5.4 

10.2+1.5n 

6.0 

3.0 
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Branch and link 

Branch and link 

Branch and store 

Branch and store 

Branch on condition (em) 
Branch on condition (em) 
Branch on count 

Branch on count 

Branch on index high 

Branch on index low or equal 


Execute 


Halt and proceed (pi) 
Insert storage key (pi) 


Load control storage {pi} 


Load program status word (pi,cc) 





Branching Instructions 
r4d5(x,,b5) 


"2 
rd5(x,,b5) 
foto 


m,do(x,.b,) 


my 
ryrdy(x,,b5) 
ryt 

" 4.4, (b,) 
T4yfqd,{b,) 


rd, (x,,b,) 


d, (b,)i, 


lo 
Ff gdy(b,) 
4, (b,)i, 


6.0 
3.6+0.6s 
5.4 
3.0+0.6s 
3.6 

3.0 

4.2 

3.6 
7.2-1,.2s3 
7.2-1.2s3 
3.6+0.6r+0.6nrrte 


3.6 

4.2 
§.4+24.0w+4.8s8 
11.4 
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instructions by Application (cont) 


Set program mask (cc) 
Set storage key (pi) 
Set system mask (pi) 
Supervisor call 


Test and set (cc) 


Start 1/O (pi,cc) 





instruction Source Formats 


ae BSc eee 


Status Switching Instructions (cont) 


Execution Time 
in Microseconds 


IPC paper peripheral 
Min Max 
15 59 

IPC communication 


15.6 
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Selector 
Min 
25.2 


Multiplexer 





Max 
26.4 




















Min 
16.8 


Max 
18.6 












Diagnostic Instructions 


DIAG 83 N,C2* | Si 
SSFS A2 N RS 
SSRS A3 N RS 


Interval Timer Instruction 





Diagnose {pi} t 






Soft-scope forward scan (pi)t (bit pattern) (bit pattern) 












Soft-scope reverse scan (pi) t (bit pattern) (bit pattern) 








Gt 
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9L 


LEGEND: 


cc = 
pi = 
em = 
ci = 
c2. = 
C30 «== 
F = 
N = 


NOTES: 


Instructions by Application (cont) 


condition code 

Privileged instruction 

extended mnemonics 

instructions used only in 9200/9300 compatibility mode 
instructions used only in 360/20 compatibility mode 
instructions used in 9200/9300 or 360/20 compatibility modes 
instructions added as features 

instructions used in 90/30 native mode 


*Operation exception. 
**1 specification in operand 1 specifies length of both operands. 
***Five cycles per half word: 3.0 microseconds per half word. 


tThese instructions are not resident at all times. 


ttThis execution time is variable. 





z 
nn 
= 
] 
e 
o 
= 
o 
z 
P-] 
m 
ba - J 
m 
x 
=| 
Ss 
az 
m 
es 
i=] 
s 
= 


Zt 





Legend for Instruction Execution Time 


pa | 1 if initial r odd general register has nonzero value; otherwise 0 









1 if sentinel found; otherwise 0 
Number of task control blocks scrutinized 
Number of linked task contro! blocks scrutinized 


1 when exclusive search is specified; otherwise 0 
1 when match is found; otherwise, 0 
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o@ _ Legend for Instruction Execution Time (cont) 


ome [eee 
(a aera 
(2 [erence inmmcaniee | 
OO 
Pa [icorenensinwrotene 
[| ection 
a 
es 
uae 














2 
a” 
=~ 
x 
i= 
o 
= 
[=] 
=z 
az 
m 
b=] 
mm 
el] 
= 
= 
xz 
m 
~ 
8 

= 

= 


















Number of digit select or significance starter characters in pattern 


Number of significant digits detected when significance indicator is not set before digit 
is examined 


Lowest number of bytes specified by L1 or L2 
Oif L1 <L2 (number of bytes in L1 exceeds L2) 


n4 
aps 1 1 if subject instruction of execute instruction is not RR type; otherwise O 
——— Number of 4-place shifts 
La Number of digit shifts required to prenormalize operand 1 
| ez Number of digit shifts required to prenormalize operand 2 
| en 1 if the result requires post-normalization; otherwise 0 
Number of digit shifts required for post-normalized result 


Number of 1-piace shifts 
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8 





Legend for Instruction Execution Time (cont) 


se 
eae. | 1 if rt #0; otherwise 0 





1 if result (product or quotient) is negative; otherwise O 








1 if recomplementing without post-normalization is required; otherwise O 


1 if branch is successful; otherwise 0 
1 if sign of op1 is negative; otherwise O 


Pp 


1 if sum of first and third operand equal to comparand; otherwise 0 
1 if result is greater than one word (8 decimal digits); otherwise 0 
1 if signs of op1 and op2 are the same; otherwise 0 


1 if signs of op1 and op2 are different; otherwise O 





1 if sign of op2 is negative; otherwise O ; 
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L2 











1 if sentinel detected; otherwise 0 


38 
a 
a 
a 
a 
[ase 
aaa 
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N 
Ny 


Instructions by Mnemonic Code 














Machine Source Code Format 


Byte 
cade | tenets [sense [ice 


Instruction Name 











































Add 4 rdo(x,,b5)* I 48q (xq) . 
Add Normalized, Long 4 rydo(x5,b5) Bh F489 (Xo) =? 
Add Normalized, Long 2 Tal Mylo 

Add Normalized, Short 4 r, do(x,,b5) * F4Sy (Xo) * 
Add Normalized, Short 2 Tak ral 

Add Half Word 4 r,d5(x,,b,) r4So(x,) 
Add immediate 4 d,(b,)i, s, i, 

Add Logical 4 r4do(x,,b,) * F485 (Xo) 
Add Logical 2 rr raly 

Add Decimal 6 d,(l,.b, ),d,(1,,b,) s, ul, Spl) 
Add 2 laity tylko 

Add Unnormalized, Short 4 " do (x,,b5) * F489 (X5) a 
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& 


AUR 
AW 
AWR 
BAL 
BALR 
BAS 
BASR 
BC 
BCR 
BCT 
BCTR 
BXH 
BXLE 


cD 
CDR 
CE 


Add Unnormalized, Short 
Add Unnormalized, Long 
Add Unnormalized, Long 
Branch and Link 

Branch and Link 

Branch and Store 

Branch and Store 

Branch on Condition 
Branch on Condition 
Branch on Count 

Branch on Count 

Branch on index High 
Branch on Index Low or Equal 
Compare Algebraic 
Compare, Long 
Compare, Long 


Compare, Short 


3E 
6E 
2 
45 
os 
4D 
OD 
47 


8&8 6&3 


87 
59 
69 
29 
79 


-&- NYO & Pe PN AN PEN AN HPN AND 


"2 

7, d,(x,, 

rylo 

‘ d(x, 

Wyts 
compatibility 

mode only 


b,) ae 


b,) 


ido (x,.b,) 
ity 
rd, (x,,b5) 
to 
r4f3d,(b,) 
14 f3.d5(b,) 
d(x b,) . 
b,)** 


Ag 


172.2’ 
14d (x5, 
Tako 


r4d,(x,,b5) * 





yo 

ry So(x,) =? 
wr Vo 

ry 8 (x,) 


Tyra 


iSp(x,) 
ity 
489 (Xo) 

" Vo 

yl gSy 
FyilgSp 

" Sy {X5) 

I 48y (Xo) * 
tt, 


* 
So (x,) 
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Instructions by Mnemonic Code (cont) 


Machine Byte Source Code Format 


Compare, Short Tyla rls 
2 


r,d5(x,,b5) . rs (x5) , 
rd5(x,,b,) 1 4y8Q (x5) 
d,.(L.b,),d,(b,) s,(I),s, 


d,(b,),i, Sqily 


Compare Half Word 
Compare Logical 
Compare Logical 

Compare Logical Immediate 
Compare Logical 


(3409) 3H10LH3d3Y NOILINYASNI 


rls rylo 
d,(1,.b,),d5(1,.b,) s,(1,)s5(15) 
Ty" "'2 

r d,(x,,b,) F4So(xy) 
t4do(x,,b,) 


Compare Decimal 
Compare Algebraic 
Convert to Binary 


18,(x.,) 


Convert to Decimal FySoi%o 


Divide 
Divide, Long 


* * 
rydo(x,,b5) r4,8.,,(x.) 


, 1°2'*o 
ee ee 
r4d5(x,,b,) Fy Sy (x5) 


Fats 


N & & Pe NHN AN & HD SH BN 


Divide, Long 









Divide, Short 
Divide, Short 
Divide Decimat 
Divide 
Edit 
Edit and Mark 


Execute 
















Halve, Long 
Halve, Short 
Halt and Proceed 


Insert Character 








ISK Insert Storage Key 
Load 
Load Address 


Load Complement, Long 
Load Complement, Short 






Load Complement 





JID 


3D 
FD 
1D 
DE 
DF 
44 
24 
34 
99 
43 


58 















dq, (,b, ),d,(b,) 
q, (Ib, ),d,(b,) 


NNN & AN PB FNN FAA NV ODN A 





* 
1 Sy (x,) 


rat 
s,(l,).8 ll) 
rly 

s, (I),s, 


r 


3, (1),s, 


‘ r48o(x5) 


Ty"2 
"a2 
(Privileged) 


ry Sp(x5) 


(Privileged) 


* 
r48y (Xp) 


8g (X5) 
re) 
Taiko 
Mylo 
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2 Instructions by Mnemonic Code (cont) 


Source Code Format 


Instruction Name 


Load Control Storage 
Load, Long 

Load, Long 

Load, Short 

Load, Short 

Load Half Word 
Load Multiple 

Load Negative, Long 
Load Negative, Short 
Load Negative 

Load Positive, Long 
Load Positive, Short 
Load Positive 


NNNNNN & ABN AN A 


(Privileged) 


=e 
1, da(x,,b5) 


rytg 
ry d(x,,b5) eS 
"4 to 
rd, (x,,b5) 
r4%gd(b.)* 
at 

Kal 

Rell 

Mylo 

Tyo 

rato 





(Privileged) 


** 
r48y(x.) 


rq 
y S89(x5) 


a2 
T48y(x,) 
Fa giSo * 
Mylo 
Taro 
OP) 
rato 
ryt 
rato 





5 
xa 
i— 
“ 
a 
°o 
z 
P| 
m 
ba -] 
m 
xn 
ae] 
S 
re) 
m 
> 
i) 
3 
= 


Load Program Status Word 
Load 


Load and Test, Long 
Load and Test, Short 
Load and Test 
Multiply 

Multiply, Long 
Multiply, Long 
Multiply, Short 
Multiply, Short 
Multiply Half Word 
Multiple Decimal 
Multiply 

Move Characters 
Move Immediate 
Move Numerics 
Move With Offset 


MMA DNA ANAN PANN N NA 


(Privileged) 
Tata 

Ty" 

Cyto 

ryt 
r4d5(x,,b,) . 
r4do(x5.b,)** 
Fala 
rdo(x,.b,)* 
tylko 
ro (x,,b5) 
d,(I b,).d 


lly by)dolt 


gl!g-b9) 
Fata 
d,(1.b,).45(b,) 

d, (b, )i, 
d,(1b,).d,(b,) 
d,(1,,b,).d,(I,,b,) 


2. 2' 


(Privileged) 
Fito 
rata 
ryilg 
Tata 
F48q(xo) 7 


ee 
¥48g(x5) 


Tale , 
14 So(x) 


un Wo 
, S8(x5) 


S, (I, sy (15) 
ryko 

s, (I), So 
Syrig 
s,().s8, 
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s, (1,),s,05) 








8 Instructions by Mnemonic Code (cont) 





Source Code Format 


= 
an 
pe 
z 
Instruction Name Machine Byte : Sg 
A : 
z 
MVZ Move Zones D3 6 d,(I,b,).do(b,) s,(I),8, z 
N AND Logical 54 4 rd, (x,,b5) 48a (Xo) m 
NC AND Logical D4 6 d,(1.b,),do(b,) s, (Vs, 3 
NI AND Logical Immediate 94 4 d,(b,),i, Syi5 2 
NR AND Logical 14 2 tylo Cals g 
. fas 
ie) OR Logical 56 4 r,d5(x,,b5) r48ql(x5) = 
oc OR Logical D6 6 d, (Lb, ),d,(b,) s, (Is, 
ol OR Logical Immediate 96 4 d,(b,).i, Syri9 
OR i 
OR Logical 16 2 Tyla eo 
PACK Pack F2 6 d,(1,.b,).d,(1,.b5) s,(1,).so(l,) 
$s Subtract 5B 4 rdolx,,b5) * rySo(x,) * 
. ae ee 
sD Subtract Normalized, Long 6B 4 £4 do (x,,b5) F4Sy (x5) 
SDR Subtract Normalized, Long 2B 2 rly ro 





62 


SE 
SER 
SH 
sio 
SL 
SLA 
SLDA 
SLDL 
SLL 
SLM 
SLR 
sp 
SPM 
SR 
SRA 
SRDA 
SRDL 


Subtract Normalized, Short 
Subtract Normalized, Short 
Subtract Half Word 

Start 1/0 

Subtract Logical 

Shift Left Single Algebraic 
Shift Left Double Algebraic 
Shift Left Double Logical 
Shift Left Single Logical 
Supervisor Load Multiple 
Subtract Logical 

Subtract Decimal 

Set Program Mask 

Subtract 

Shift Right Single Algebraic 
Shift Right Double Algebraic 
Shift Right Double Logical 


78 
3B 
4B 
9c 
SF 
88 
8F 
8D 
89 
B8 
1F 
FB 


18 
BA 
8E 
8C 


& Sb AEAENHNH DN SP he FSF PF Hh FPN A 


1, dy(x,, 


Malo 
rd(x,,b,) 
(Privileged) 

ry do (x,,b5) 7 
rd, (b,) 
14d, (b,) 

"1 d,(b,) 
rd5(b,) 
(Privileged) 


b,) 


alo 

d, M, », ),d 
1 

rks 

" db.) 
r,d,(b,) 


" do (b,) 


allg.by) 


ig 


ry S(x,) r§ 
4 to 

14 Sa(x5) 
(Privileged) 
14 So(x,)* 
1485 

18g 

"459 

"452 
(Privileged) 
" Wo 

8 (! 1 )so(l,) 
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& 
o 





Instructions by Mnemonic Code (cont) 


Instruction Name 


Shift Right Single Logical 
Set System Key 

Set System Mask 
Supervisor Store Multiple 
Store 

Store Character 


Store Long 
Store Short 


Store Half Word 

Store Multiple 

Service Timer Register 
Subtract Unnormalized, Short 
Subtract Unnormalized, Short 


NPN SF PPE BREAN 








Source Code Format 


r,,d_(b.) 


17° 2°>2 

(Privileged) 
(Privileged) 
(Privileged) 

* 
ry d{x5,b,) 
ro (x,,b,) 

ee 
r, d(x,,.b,) : 
rdolx,b,) 
FafaiXaP a! 
yl gdo(b,) 
(Privileged) 


* 
rd5(x,,b,) 


ry" 


"48 

(Privileged) 
(Privileged) 
(Privileged) 


* 
159(Xp) 


r 8(x,) 


ae 
, 85(x) : 
uy So(x5) 


14 8(x,) 


r 


FyT38p * 
(Privileged) 


* 
ry ${X,) 


Tala 
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i 

rd glx) 
rao 
d,(b,).i, 
d, (Lb, ),d,(b5) 

d,{l.b, ),d,(b,) 

d,(b,) s 
d,(l,,b,).a, (1, 
145 (x5,b5) ry Sg (x5) 
d, (lb, }.d,(b,) s, (Hs, 
d,(b,)i, Syiiy 


Supervisor Call 

Subtract Unnormalized, Long b,) ae 
Subtract Unnormalized, Long 
Test Under Mask 

Translate 

Translate and Test 

Test and Set 1 
Unpack b,) s, (1, ),8yl1,) 
Exclusive OR 

Exclusive OR 

Exclusive OR, Immediate 
Exclusive OR 


Zero and Add Decimal 


ral ryko 


d,(1,,b,),d,(I,,b5) $,{1,) Sally) 


2 
4 
2 
4 
6 
6 
4 
6 
4 
6 
4 
2 
6 


*Operand 2 must be aligned on a full-word boundary. 
**Operand 2 must be aligned on a double-word boundary. 


(409) 3410.143d3Y NOILINUYISNI 


wo 
—_ 











3 Instructions by Instruction Name 


Machine 


Instruction Name Code 


Add (Native and 360/20 modes) 
Add 


Add Decimal 
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Add Half Word (Native and 360/20 modes) 


Add Half Word (9200/9300 mode only) 


Add immediate 
Add Immediate (9200/9300 mode only) 


Add Logical (9200/9300 mode only) 





Add Logical 

Add Normalized, Long 
Add Normalized, Long 
Add Normalized, Short 
Add Normalized, Short 


Add Unnormalized, Long 


Add Unnormalized, Long 


Add Unnormalized, Short 
Add Unnormalized, Short 
AND 


AND 


(FJAL 
(FJADR 
(FJAD 
(F)AER 
(F)AE 
(FJAWR 
(FJAW 
(FJAUR 
(FJAU 
NR 


N 











z 
n 
+ 
) 
Cc 
o 
= 
o 
2 
m] 
m 
bs -] 
m 
az 
= 
a 
az 
m 
° 
J 
3 
= 








% Instructions by Instruction Name (cont) 


AND 

AND 

Branch and Link 
Branch and Link 
Branch and Store 
Branch and Store 


Branch on Condition 


Instruction Name 


(Native and 9200/9300 modes) 


(Native and 9200/9300 modes) 


(360/20 mode only) 
(360/20 mode only) 


(Native and 360/20 modes) 


Machine 
Code 


(C)NI 
(C)NC 
BALR 
(C)BAL 
(C)BAS 
(C)BASR 


(C)BCR) 
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Branch on Condition 


Branch on Count 


Branch on Count 
Branch on Index High 


Branch on Index Low or Equal 


Compare 

Compare 

Compare Decimal 
Compare Half Word 


Compare Logical 


Compare Logical 


Compare Logical 


Compare Logical 


(C)BC 
BCTR 


BCT 
(F)BXH 


(F)BXLE 
CR 


Cc 


CL 
(C)CLI 


(C)CLC 
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Instructions by Instruction Name (cont) 


Instruction Name 


Compare, Long 


Compare, Long 
Compare, Short 
Compare, Short 
Convert to Binary 


Convert to Decimal 


Diagnose — Privileged 


Machine 
Code 


(F)CDR 


(F)CD 
(FICER 
(F)JCE 
CVB 
cvD 


DIAG 
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Divide 

Divide 

Divide Decimal 
Divide, Long 
Divide, Long 
Divide, Short 
Divide, Short 
Edit 

Edit and Mark 
Exclusive OR 
Exclusive OR 


Exclusive OR 


D 
(C)DP 
(F)DDR 
(F)DD 
(F)DER 


(F)DE 


(C)ED 


(F)EDMK 
XR 


Xx 
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$ Instructions by Instruction Name (cont) 


Instruction Name 


Exclusive OR 

Execute 

Halt and Proceed — Privileged 
Halve, Long 

Halve, Short 

Insert Character 

Insert Storage Key — Privileged 
Load 


Load 





Machine 
Code 


XC 
EX 


HPR 
(F)HDR 


(F)HER 


Ic 


(F)ISK 
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Load Address 

Load and Test 

Load and Test, Long 

Load and Test, Short 

Load Complement 

Load Complement, Long 

Load Complement, Short 

Load Control Storage — Privileged 
Load Half Word 

Load, Long 


Load, Long 


LA 

LTR 
(F)LTDR 
(F)LTER 
(F)LCR 
(F)LCDR 
(F)LCER 


LCs 


(C)LH 


(F)LDR 


(F)LD 
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§ _ Instructions by Instruction Name (cont) 


Instruction Name 


Load Multiple 
Load Negative 
Load Negative, Long 
Load Negative, Short 


Load Positive 


Load Positive, Long 


Load Positive, Short 


Load PSW — Privileged 





Machine 
Code 


LM 
(F)LNR 
(F)LNDR 
(F)LNER 
(F)LPR 
(F)LPDR 
(F)LPER 


LPSW 
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Load, Short 
Load, Short 
Move 

Move 

Move Numerics 
Move With Offset 
Move Zones 


Multiply 


Multiply 


Multiply Decimal 


Multiply Half Word 


(Native and 360/20 modes) 


(F)LER 
(F)LE 
(C)MVI 
(C)MVC 
(C)MVN 
(C)MVO 
(C)MVZ 
(F)MR 


M 


(409) 3410L83dau NOILLINYISNI 





a 
nN 


Instructions by Mnemonic Code (cont) 


Multiply, Long 
Multiply, Long 
Multiply, Short 
Multiply, Short 
OR 
OR 
OR 


OR 


Instruction Name 


(Native and 9200/9300 modes) 


Machine 
Code 


(F)JMOR 


(FMD 


(F)MER — 


(F)ME 
OR 


O 
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Pack 

Service Timer Register — Privileged 
Set Program Mask 

Set Storage Key — Privileged 

Set System Mask — Privileged 
Shift Left Double 

Shift Left Double Logica! 

Shift Left Single 


Shift Left Single Logical 


Shift Right Double 


Shift Right Double Logical 


(C)PACK 
STR 
SPM 
(F)SSK 
SSM 
(F)SLDA 
(F)SLDL 
(F)SLA 
SLL 
(F)SRDA 


(FJSRDL 
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£ instructions by Instruction Name (cont) 


Instruction Name Machine 
Code 


Shift Right Single (F)SRA 
Shift Right Single Logical oe 
Softscope Forward Scan — Privileged SSFS 


Softscope Reverse Scan — Privileged SSRS 


a 
a 
= 
x 
i= 
o 
2 
o 
z 
x 
m 
f=] 
mm 
a 
= 
2 
xz 
m 
e 
ij 
3 


Start 1/0 — Privileged slo 
Store ST 
Store Character STC 


Store Half Word (C)STH 





Store, Long (F)STD 








Sv 









Store Multiple STM 










Store, Short 






(F)STE 


Subtract : _(Native and 360/20 modes) {C)SR 







Subtract Ss 





Subtract Decimal (C)SP 








Subtract Half Word (Native and 360/20 modes) (C)SH 





Subtract Half Word (9200/9300 mode only) 





(C)SH 









Subtract Logical (F)SLR 






Subtract Logical (F)SL 









Subtract Normalized, Long 






(F)SDR 





Subtract Normalized, Long (FISD 
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& Instructions by Instruction Name (cont) 


Instruction Name 


Subtract Normalized, Short 
Subtract Normalized, Short 
Subtract Unnormalized, Long 
Subtract Unnormalized, Long 
Subtract Unnormalized, Short 


Subtract Unnormalized, Short 


Supervisor Call 


Supervisor Load Multiple — Privileged 








Machine 
Code 





(FJSER 
(F)SE 
(F)SWR 
(F)SW 
(F)SUR 
(F)SU 
svc 


SLM 
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Supervisor Store Multiple — Privileged SSTM 
Test and Set (F)TS 
Test Under Mask (C)TM 
Translate (C)TR 
Translate and Test TRT 


Unpack (C)UNPK 


Zero and Add (C)ZAP 


NOTES: 
1. Tag symbol F before mnemonic indicates instructions that are added as features. 


2. Tag symbol C before mnemonic indicates instruction available in native mode and in 9200/9300 and 360/20 compatibility 
modes, unless indicated otherwise by notes. The absence of C indicates instruction available in native mode only. Machine 
codes in parenthesis execute in 9200/9300 compatibility mode only. 


(3409) 3U10.LH3d3Y NOLLONULSNI 








> 
foe] 


Instructions by Machine Code 


Machine Code 


STR 
SPM 
BALR 
BCTR 
(C)BCR 
(F)SSK 


(F)ISK 





Instruction Name 


Service Timer Register — Privileged 
Set Program Mask 
Branch and Link 


Branch on Count 


Branch on Condition (Native and 360/20 modes) 


Set Storage Key — Privileged 
Insert Storage Key — Privileged 


Supervisor Call 
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(C)BASR 
(F)LPR 
(F)LNR 


LTR 
(F)LCR 


NR 


Branch and Store (360/20 mode only) 
Load Positive 
Load Negative 


Load and Test 


Load Complement 
AND 

Compare Logical 
OR 

Exclusive OR 
Load 


Compare 


z 
n 
= 
zx 
ce 
a 
= 
o 
=z 
xz 
m 
ia] 
m 
eo] 
= 
7 
x 
m 
cy 
So 

s 

= 





% Instructions by Machine Code (cont) 
Machine Code 


(C)AR 
(C)SR 


(F)MR 


(F)OR 


(FJALR 





(F)SLR 
(F)LPDR 


(F)LNDR 





instruction Name 


Add (Native and 360/20 modes) 
Subtract (Native and 360/20 modes) 
Multiply 

Divide 

Add Logical 

Subtract Logical 

Load Positive, Long 


Load Negative, Long 
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(F)LTDR 





Load And Test, Long 
(F)LCDR Load Complement, Long 
(F)HDR Halve, Long 
(F)LDR Load, Long 
(F)CDR Compare, Long 


(FJADR 









Add Normalized, Long 


(F)SDR Subtract Normalized, Long 








(F)MDR Multiply, Long 





(F)IDDR 





Divide, Long 


(F)AWR Add Unnormalized, Long 
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©} Instructions by Machine Code (cont) 


Machine Code Instruction Name 


(F)SWR Subtract Unnormalized, Long 


(F)LPER Load Positive, Short 


(F)LNER Load Negative, Short 


(F)LTER Load And Test, Short 
(F)LCER Load Complement, Short 
(F)JHER Halve, Short 

(F)LER Load, Short 


(F)CER Compare, Short 
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Add Normalized, Short 





(FJAER 


Subtract Normalized, Short 





(F)SER 





(FJMER Multiply, Short 





Divide, Short 





(F)DER 





(FJAUR Add Unnormalized, Short 








Subtract Unnormalized, Short 





(F)SUR 








(C)STH Store Half Word 





LA 





Load Address 


Store Character 
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& — -Anstructions by Machine Code (cont) 


Machine Code 


(C)/BAL 
BCT 
(C)BC 
(C)LH © 


(C)CH 








Instruction Name 


Insert Character 

Execute 

Branch and Link (Native and 9200/9300 modes) 
Branch on Count 

Branch on Condition 

Load Half Word 


Compare Half Word 


Add Half Word (Native and 360/20 modes) 
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ss 





Subtract Half Word (Native and 360/20 modes) 


Multiply Half Word 


Branch and Store (360/20 mode only) 
Convert to Decimal 

Convert to Binary 

Store 

AND 

Compare Logical 


OR 
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& 


Instructions by Machine Code (cont) 


Machine Code 





Instruction Name 


Exclusive OR 
Load 
Compare 
Add 

Subtract 
Multiply 


Divide 


Add Logical 
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(F)SL 
(F)STD 
(F)LD 
(F)CD 
(FAD 
(F)SD 
(FJMD 
(F)DD 


(FAW 


Subtract Logical 
Store, Long 
Load, Long 
Compare, Long 


Add Normalized, Long 


Subtract Normalized, Long 


Multiply, Long 
Divide, Long 


Add Unnormalized, Long 


(403) 3410 1LH3d34 NOILINYLSNI 





& 


Instructions by Machine Code (cont) 


Machine Code 





Instruction Name 


Subtract Unnormatized, Long 


Store, Short 

Load, Short 

Compare, Short 

Add Normalized, Short 
Subtract Normalized, Short 
Multiply, Short 


Divide, Short 
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(FJAU 
(F)SU 
SSM 


LPSW 
DIAG 


(F)BXH 
(F)BXLE 
SRL 
SLL 
(FJSRA 


(FJSLA 


Add Unnormalized, Short 
Subtract Unnormalized, Short 
Set System Mask — Privileged 


Load PSW — Privileged 


Diagnose — Privileged 
Branch on Index High 

Branch on Index Low or Equal 
Shift Right Single Logical 
Shift Left Single Logical 

Shift Right Single 


Shift Left Single 


= 
a” 
= 
x 
i= 
ix] 
=] 
i=) 
2 
za 
m 
~3 
m 
P) 
oa 
= 
es) 
m 
2 

i-J 

3 

= 





3 Instructions by Machine Code (cont) 


Machine Code Instruction Name 


(FJSRDL Shift Right Double Logical 
(F)SLDL Shift Left Double Logical 
(FISRDA Shift Right Double 


(FJSLDA Shift Left Double 


STM Store Multiple 


(C)TM Test Under Mask 
(C)MVI Move Immediate 


(F)TS Test and Set 
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AND 

Compare Logical 

OR 

Exclusive OR 

Load Multiple 

Halt and Proceed — Privileged 

Add Immediate 

Start 1/0 — Privileged 

Softscope Forward Scan — Privileged 
Softscope Reverse Scan — Privileged 


Add immediate (9200/9300 mode only) 


z 
a 
od 
Bs) 
c 
iz] 
a 
i=) 
= 
x 
m 
bs] 
m 
E>] 
= 
= 
Zz 
m 
= 
eo 

3 

= 








& instructions by Machine Code (cont) 





z 

a 

= 

= 

Machine Code Instruction Name g 
2 

{AA) (C)AH Add Half Word (9200/9300 mode only) Fad 
a) 

m 

(AB) (C)SH Subtract Half Word (9200/9300 mode only) 3 
Qo 

BO SSTM Supervisor Store Multiple — Privileged 2 
o 

B1 Lcs Load Control Storage — Privileged Ey 


SLM Supervisor Load Multiple — Privileged 
(C)MVN Move Numerics 


{C)MVC Move 


(C)MVZ Move Zones (Native and 360/20 modes) 


(CNC AND (Native and 9200/9300 modes) 








(C)CLC 
(C)OC 
XC 

(C)TR 
TRT 
(C)ED 
(F)EDMK 
(C)MVO 
(C)PACK 


(C)UNPK 


(C)ZAP 


Compare Logical 

OR (Native and 9200/9300 modes) 
Exclusive OR 

Translate 

Translate and Test 

Edit 

Edit and Mark 

Move With Offset 

Pack 

Unpack 


Zero and Add 
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@ Instructions by Machine Code (cont) 


Machine Code instruction Name 


F9 (C)CP Compare Decimal 


FA (C)AP Add Decimal 


FB (C)SP Subtract Decimal 
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FC (C)MP Multiply Decimal 





FD (C)DP Divide Decimal 


NOTES: 


1. Tag symbol F before mnemonic indicates instructions that are added as features, 
Tag symbol C before mnemonic indicates instruction available in native mode and in 9200/9300 and 
360/20 compatibility modes, unless indicated otherwise by notes. The absence of C indicates 
instruction available in native mode only. 

<2 Machine codes in parentheses execute in 9200/9300 compatibility mode only. 





RR-Type instructions BC | BC Eauivatent | RX-Type Instructions [BC Equivalent | 


garth Mnemonic Mnemonic 
Code — Code 


= > Branch unconditionally 
= - No operation 
8B 47F BC Branch unconditionally 
NOP 470 BC dolx,b, No operation 


Used After Comparison Instructions 


2d 2'%_b,) Branch if high 
4 B,(x5,b. ) Branch if low 
8.d 2'* 2Po ) Branch if equal 


13.5%, by) Branch if not high 


11,d5(x5b5) 
7.d,(x,b,) Branch if not equal 


Branch if not low 
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1,d5{x,.b,) 
8d 2!%yb2) 


4d,{x,b,) 


14,d,(x,,b5) 
7.d,(x,b5) 
11 dy{xo,b5) 


Used After Arithmetic Instructions 


id 2'%zb,) 
Bdo(x,b5) 
4d,(x,b,) 
2d5(x,b5) 
14.4 5(x5.b5) 
| 7.d,(x,.b,) 
| Vd o(x yb) 
13,d5(x,.b,) 














Mask in BC instruction 
CC in PSW 








Branch if ones 
Branch if zeros 
Branch if mixed 
Branch if not ones 
Branch if not zeros 


Branch if not mixed 


Branch if overflow 
Branch if zero 

Branch if minus 
Branch if positive 
Branch if not overflow 
Branch if not zero 
Branch if not minus 


Branch if not positive 





m 
x 
4 
m 
2 
o 
m 
o 
= 
2 
m 
= 
So 
2 
i] 
ix 
o 
o 
m 
a” 
pee 
ix] 

3 

3 

= 








Resulting J Resuiting 
Mask (Operand 1} Data (Operand 2) 3 Mark (Operand 1) Data (Operand 2) 
Charictey EBCDIC/ASCII Es Chisrected (Operand 1) Chareceat EBCDIC/ASCU Character (Operand 1) 
Character Character 
Any Off 


Fill character Not examined Remains same Any except Not examined 


20/80, 21/81, 
Digit select 20/80 Nonzero Digit 22/82 
byte Not examined Fill 

Zero Digit character 

















Nonzero Digit Field Not examined Fill 
separator byte character 





Fill 
character Not examined 


Significance 


start byte *Sign detection (examined simuttaneousty with operand 2 digit) affects the S switch as follows: 


A plus or minus sign detected as most significant digit causes data exception. 
A plus sign detected as a least significant digit causes S switch to be turned off. 
A minus sign has no effect on the S switch. 


character 
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BYTE 
*MSB = MOST SIGNIFICANT BIT 


**LSB = LEAST SIGNIFICANT BIT 
wMsB* Lse** 
HALF WORD 


2BYTES 


MSB LsB 


WORD 
4 BYTES 


DOUBLE WORD 


8 BYTES 


MSB LSB 
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To align boundaries on double-word, full-word, and half-word main storage boundaries, use the following source code 
statement formats: 


LABEL AOPERATIONA OPERAND A COMMENTS 


Oi ith eat aie ede hae Dp pl an gente el ee MOR De ied 











OH : NORD 


(Quod) SLNSWNOITVY AYVONNOS VIVO 








o£ 


Fixed-Point Numbers 


HALF WORD 


DOUBLE WORD 


INTEGER 


15) 


INTEGER 


INTEGER 


*S = SIGN BIT 





SLVWHOd VLVO 


Floating-Point Numbers 


CHARACTER- 
tSTIC 


DOUBLE WORD 


CHARACTER- 
ISTIC 


*S = SIGN BIT 


(SHORT FORMAT) 


FRACTION 


{LONG FORMAT) 


FRACTION 


(U9) SLVINNO4 VIVO 


















Decimal Numbers 





o 
ber 
UNPACKED NUMBERS > 
(HIGH ORDER) (LOW ORDER) o 
hes ota oe rt S 
5 
DIGIT OrGigt SIGN DIGIT rr 
ry 
~~ ee nO 3 
BYTE 1 BYTE 2 BYTEn 


PACKED NUMBERS 
(HIGH ORDER) (LOW ORDER) 


DIGIT 





BYTE 1 BYTE 2 BYTEn 


Logical Information 
FIXED-LENGTH DATA 


DATA 


BYTE 1 


WORD 
(HIGH ORDER) (LOW ORDER) 


DATA DATA 
0 7| 8 15 
Sa net end eee 


eee 
BYTE 1 BYTE 2 BYTE 4 


VARIABLE-LENGTH DATA 
(HIGH ORDER) (LOW ORDER) 
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be 





YSTEM s ee | 
s —EM MASK ee | 








MDPoVMH 


~ 
oo 









BYTE 
| f- s 
| f- s INSTRUCTION ADDRESS 
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SL 


Legend for Program Status Word 


Allocation 


TS level interrupt mask 


/O status tabler level interrupt mask (channel 7} fie eee 


ASCII mode = 1 (ASCII! mode) 
0 (EBCDIC mode) 


Problem register mode = 1 (problem registers selected) 
O (supervisor general register selected) 


3bit code assigning associated block of 
main storage to one of eight programs 
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to7) 


Legend for Program Status Word (cont) 


1 (problem mode) 
0 (supervisor mode) 


= 90/30 native mode 
at = 9200/9300 compatibility mode 
010 = IBM 360/20 compatibility mode 
Monitor mode MON = 1 (monitor mode) 
MON = 0 {normal execution) 
[alton 
[a [www 


*Refer to PROGRAM EXCEPTION INTERRUPT CODES and MACHINE CHECK LEVEL INTERRUPT CODES. 





I 


Problem mode selection 
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Instruction length code instruction suppressed 
01 = one half word (RR) 
10 = two half words (RX, RS, SI} 


three half words (SS) 


32, 33 
Condition code* * = test value is binary 8 (1000) 
= test value is binary 4 (0100) 
test value is binary 2 (0010) 
test value is binary 1 (0001) 
36 
37 0 
38 
39 


’ 





B = fixed-point overflow 
D = decimal overflow 

Program mask bits E = exponent underflow 
S = significance 


= allowed 
= inhibited 













iaenedbaaaees At interrupt, contains address of instruction 
following instruction causing interrupt 


**Refer to CONDITION CODE SETTINGS. 
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a —- Program Exception Interrupt Codes 


00000001 
00000010 
00000011 
00000100 
00000101 
00000110 


00000111 
00001000 
00001001 
00001010 
00001011 
00001 100 
00001101 
00001110 
00001111 


Operation exception 

Privileged operation exception 
Execute exception 

Protection exception 

Addressing exception 
Specification exception 

Data exception 

Fixed-point overflow exception* 
Fixed-point divide exception 
Decimal overflow exception* 
Decimal divide exception 
Exponent overflow exception 
Exponent underflow exception* 
Significance exception* 
Floating-point divide exception 





*Interrupt can be masked 


Machine Check Level Interrupt Codes 


Processor Machine Check Class 


Control storage write bus check 
Storage parity check 















a 


00000101 


Addressing or protection exception 
on accessing 1\OSTCW 





Address check or storage parity check 
on accessing |OSTCW 
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1OSTCWO 






active count replacement count 


1OosTCW1 fixed address active address 





|+_——_—— \OSTSW ———>| 


1OSTCW2 replacement address 





(M9 L801) 
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ee ee 
a 


| ers | Actvecount | obi daa dildees dal abaiaiby 


22-31 Replacement count Replaces active count field when active 







count is decremented to zero 


Fixed address Fixed 8-bit field of status table address 


0 
48-63 Active address Points to most significant byte of next 
tOSTIW location 
Replacement address 










Address written into active portion of address 
fietd when active count becomes zero 








o 
“nn 
pe 
iw] 
= 
eo 
2 


= 
So 
“an 
= 
> 
4 
cS 
“” 
+ 
> 
ao 
ce 
m 
az 
o 
i=) 
=z 
= 
az 
° 
lise: 
= 
o 
xz 
o 
n 
i=} 
e:] 
= 
> 
+ 
“a 












85—87 Channel number 


8 
2 
3 


88— 


Channel being serviced by |OST when error 
condition occurred 
















Interrupt word error Protection or addressing exception error 


detected by lOST 








Interrupt data error Address or data parity check error detected 


by |OST 





Channel time-out CTO bit set when selected channel fails to 
respond to status service request acknowledge 


(SSRA) signal within specified time. 


Channel buffer word Error detected by selected channel 


Status table full Status table location when IOSTIW to 
be stored is full 
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zs 


IOSTIWO 


1lOSTIW1 


lOSTIW2 


lOSTIW3 





chan. 
o<—-0 i device address device status 
2 415 7|8 15] 16 


status 2 


status 3 


@ 97/98 





channel status 





= 
o 
Q 
= 
> 
ea 
c 
a 
+ 
> 
oa 
- 
m 
az 
2 
=~ 
m 
xz 
xz 
5 
= 
So 
a 
o 
nm 
So 
xz 
= 
> 
= 
a” 
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Multiplexer Channel 


Selector Channel 
1OSTIWO 


1OSTIW1 


1OSTIW2 


device address 


device address 


device status 


device status 


next CCW address 


remaining byte 


count 


channel status 


channel status 


31 














(1003) 
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Legend for t/O Status Tabler Interrupt Word Bit 


bits 0, 32 Validation bit (V)* O (before storing IOSTIW in BCSW) 
64, 96 1 (after processing status) 


bits 1, Continuation bit** Length of 1OSTIW 
33,65 C = O (last full word of status presented) 
c 1 (more than 1 full word of status is 
to be presented) 


poe | ae i sonst bevzets 
Ea Channel numbert Number of channel presenting status 


Device address Address of device or subsystem active on 
channel at time status is generated 


*Set to zero by multiplexer and selector channels 

**Bit 1, set to 1 by selector channel and zero by multiplexer channel; 
bits 33 and 65, set to 1 and zero, respectively, by selector channel 

tSet to 100 {channel 4) or 110 (channel 6) by selector channel and 001 
(channel 1) by multiptexer channel 











(wos) 
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Attention Indicates transition from the stop state 


to the run state 








Status modifier 
Control unit end 
Busy 




















Device status 
(Status byte 
stored here) 








Indicates completion of command initiated 
by IPC and readiness to accept new 





Channel end command 
Device end Indicates at least one bit 
Unit check Set in sense byte 0 


Unit exception 



















“Not used 
“Incorrect length 
“Program check 
Invalid address 
Channel data check 
interface controt 
check 

Channel control 
check 

“Buffer terminate 


Set to zero by channel 









Channel status 


@ “Bits 24-26 set to zero by multiptexer channel; bit 31 set to 
a zero by selector channel 
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Legend for 1/0 Status Tabler Interrupt Word Bit (cont) 


ee 


Heed eaanal Next CCW address 







Value of next channel command word address present 
in internal hardware when status word written 







Value of byte count present in internal channel hardware 
when status word written 








Additional 30 bits of status 
may be presented by a channel 


Additional 30 bits of status 
may be presented by a channel 


Additiona! 30 bits of status 
may be presented by a channel 





=] 
| 
r~4 


= 
o 
“a 
= 
> 
+ 
i= 
a 
~ 
> 
ao 
rc 
m 
E.] 
2 
~ 
m 
E:] 
e] 
c 
3 
+ 
= 
o 
az 
o 
i) 
o 
P] 
= 
> 
+ 
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ee 


Add (A, AH, Al, AR, AP) 
Compare (C, CH, CR, CP) 
Load complement (LCR) 
Load negative (LNR) 

Load positive (LPR) 

Load and test register (LTR) 
Subtract (S, SH, SR, SP) 
Shift left (SLA,SLDA) 

Shift right (SRA,SRDA) 
Zero and add (ZAP) 










Overflow 
Overflow 
Overflow 
No cc 

Overflow 
No cc 

Overflow 
Overflow 
No cc 

Overflow 
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CC 
a 
Floating-Point Instructions 


Add norm, long (AD, ADR) and short (AE, AER) 
Add unnorm, long (AR, AWR) and short (AU, AUR) 
Compare, long (CD, CDR) and short (CE, CER) 
Load complement, long and short (LCOR, LCER) 
Load negative, long and short (LNDR, LNER) 
Load positive, long and short (LPDR, LPER) 

Load and test, long and short (LTDR, LTER) 

Sub norm, long (SD, SDR) and short (SE, SER) 
Sub unnorm, long (SW, SWR) and short (SU, SUR) 



















Add logical (AL, ALR) =0, no #0, no 


carry* 
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Compare logical (CL, CLC, CLI, CLR) 


Edit (ED) 
Edit and mark 


AND (N, NC, NI, NR) 
OR (O, OC, Ot, OR) 


Subtract logical (SL, SLR) 


Test under mask (TM) 
Translate and test (TRT) 
Exclusive OR (X, XC, X1, XR) 


*Carry is out of the most significant bit position. 


68 
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Condition Codes 


=complete 
data transfer 


























=complete data 
transfer hash 
total error 


=incomplete 
data transfer 


Load contro! storage (LCS) 















Set=bit 
positions 34 
and 35 of op? 


Load program status word (LPSW) 














Set=bit 
Positions 2 
and 3 of op1 


Set program mask (SPM) 














Set=bit 
positions 34 
and 35 of 

SVC new row 


Supervisor call (SVC) 












Test and set (TS) 
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Diagnostic Instructions 


Diagnose (DIAG) No cc No cc No cc 


Soft scope forward scan (SSFS) SYNC No cc No ce SYN not 
detected detected 


Soft scope reverse scan (SSRS) O=SYNC 1=SYNC 2=SYNC 3=SYNC 
detected not detected detected not detected 
1st buffer 1st buffer subsequent subsequent 
iteration iteration iteration iteration 


Interval Timer instruction . 


Service timer register (STR) O=ITR 1=timer 2=interrupt 3=timer 
contents (ITR} interrupt point not interrupt 
pending) request reached, iTR request reset 

pending, contains 

ITC contains residue count 
overrun count| of previously 
in twos loaded value 
complement 

(overrides 0) 
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Condition Which 


ts 
col eee ee 
ee 
es 
en 


Indicates completion of command initiated by !PC and readiness 
to accept new command 
Indicates at least one bit set in sense byte O 
Set to zero by reader control 
*Refer to conditions ee in STATUS AND SENSE SUMMARIES. 
Device status byte corresponds to bits 16—23 of [OSTIW. 












3TOSNOI ONV 


“HINNd ‘Y3GVIY YO4 LYWYOI ILA SN1VILS 


£6 







Device Command Byte 


0717 Reader Read control 





Sense* 


*As a result of sense command, reader control transfers two sense- 
bytes to main storage. 


LEGEND: 


D&E 





{modifier bit) 

QO = normal read operation 

1 = diagnostic use only 

(modifier bit) 

O = normal read operation 

1 = select read station 2 only, inhibit compare error 


(modifier bits) 


D = ignored 

E = 0 80-column read 

= e \ short-column (51 column) read 
D= 1 

E= 14 short-column (66 column) read 
(modifier bit) 

O = readin translate mode 


= read in image mode 


vu 
o 
i) 
(=) 
= 
= 
> 
z 
o 
° 
i=} 
o 
m 
n 
E) 
m 
> 
o 
m 
a 
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LEGEND (cont): 






F (modifier bit) 
Q = normal punch operation 
1 = punch and/or read in image mode 
Sense* 
P&R (modifier bits) 
“Reader control transfers two sense bytes to main storage. is R a Invalid code results in a command reject 
LEGEND: 
Saree P = Oand ¢ : A 
A (modifier bit) ‘ Ra] Read operation specified with no punch operation 
O = normal punch/read operation 
1 = diagnostic use only P = and 
B (modifier bit) R= 0 Punch operation specified with no read operation 
O = stop onerror 
1 = sort errors and sian: mnrunistate : 7 ond Punch and read operation specified 
E (modifier bit normally for diagnostic use) 
0 = normal punch operation 
1 = select reject stacker, terminate data transfers, 


and eject the card based on the punch data 


REESE ee 


(HINNAd) $3009 GNVWWOD Sd! 






Bit Position LEGEND (cont): 


PEE [e [ee] wenn 


UNISCOPE 100 X|X TX A (modifier bit) 

console O = normal write operation 
CixX|X 1 diagnostic use only 
X|xX]O B (modifier bit) 


QO = keyboard tock at completion of write sequence = 

LEGEND: 1 = keyboard unlock at completion of write sequence 3 
oO 

° 

Read command Cc (modifier bit) = 
O = data transfer to UNISCOPE 100 terminal only > 

A (modifier bit) 1 = data transfer to UNISCOPE 100 terminal and COP Fe 

O = normal read operation Ss 

1. = diagnostic use only F (modifier bit) o 

0 = write in translate mode; EBCDIC data from processor = 

F —_ (modifier bit) translated to ASCII ° 

O = readin translate mode; all data transferred to processor 1 = write in ASCII mode; all data from processor % 

2 in EBCDIC in ASCII 5 


1 = readin ASCII mode; all data to processor in ASCH code 













[ome | cemnae | Bit Position | 
mma 
BOB 
Printer | Load vera trmat butter |o|1|+ Jo fo fos] 1] 
0773 


Load code buffer 


eee 
| Advance 
meee GER 
[asevnenor [also ls] 
Fresiescnmni” ——[xbebsfof fff 
emer 00000 
Powe blab ae 
Eo CEU 


*These commands are normally for diagnostic use only. 
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0773 Printer Command Bit Legend 
Detail Forms Advance Bits 


Advance 0 line Filler code* 


Advance 2 lines 
Advance 3 lines 
Advance 4 lines 
Advance 5 lines 
Advance 6 lines 


Advance 7 lines Home paper/end of forms fol a fa |r | 


Detail Forms Advance Bits 


Advance 8 lines Filler code* 1 fo fo. 















Advance 9 lines Form overfiow ja fo fos | 


Advance 10 lines Program selectabie 
Advance 11 lines skip codes 
Advance 12 lines 

Advance 13 lines 

Advance 14 lines 


Advance 15 lines Home paper/end of forms ata fa fa | 


*This code should not normally be specified in the command. 


Program selectable 
skip codes 













socsololefa | 
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3 8416 Dise Subsystem 8418 Dise Subsystem 
a: ee 
[Femme | | TABLES 
wine 0s 
ARE 
09 


ap LDENTICAL 
OF 
06 
o7 
02 
OS 
OY 
O3 
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lOSTIW Format for |DA and IPC 


device 


device-status channel-status 
address 


15 


cae | a Set to zero by IDA when storing Set to zero by 1PC when storing 

an interrupt word lIOSTIW 
a a 
Per [cece [anetvane iL ewemenrne | 
a 


Device address Binary code indicating device 
associated with status entry 
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© —JOSTIW Format for IDA and IPC (cont) 


Device address 4bit field identifying subchannel 
and/or device to which channel and/or 
device status applies 

Attention One of attached disc drives affected Same as IDA 

by operator-initiated transition 
from stop state to run state 


oO 


Busy Addressed device compteting previously 
initiated seek order, programmed 
offset, or has pending gated attention. 








ra) 
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I 

= 





Device end With channel end = normal end of all Compietion of previously initiated 
commands except the seek (08) command by subsystem and readiness 
Alone = accessor movement complete, to accept new command 
disc accessible 


Unit check Problem with addressed disc or Unusual condition detected at subsystem 
IDA level 


Unit exception ECC check error on 1D with read Unusual condition occurred 
data command; |D of a record not as a result of initiating operation; 
associated with fields to be written, may not be an error 


an ECC check error; ECC check or 
improper number of missing clocks 
detected in ID field with search 
read commands 


Invalid address Addressing or protection exception Addressing or protection exception 
when accessing main storage for data when accessing main storage except 
or BCW for IOSTIW references 
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(OSTIW Format for IDA and IPC (cont) 


Channel data check Same as IDA 





Detection of storage parity check 
on data access to or from main 
storage 


(>= | ig aay ss oa : 


Channel control Address check occurred during IPC Bit set when storage parity check, 
check operation with main storage addressing exception, or protection 
excluding IOSTIW references exception is detected when accessing 
portion of BCW; set on address check 
on BCW 









































Buffer terminate Set to zero by IDA IPC performed replacement operation 


required in data chaining operations 
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Bit | BitPonitions | 
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LEGEND: 


Bit position 7 is the least significant bit. 





X may be a 7 or O bit and is ignored. 


COEF (detail bits) 






0000 = no advance 

000 1 = advance 1 line 
00 1 0 = advance 2 lines 
001 1 = advance 3 lines 


[mR 
[retinas 


under program control 





O 1 0 0 = paper advanced under control of form control tape to the line corresponding to the 
thru same hole combination punched in the tape. Skip may be from 1 to 132 lines. 
111Y 

Y=0Oor1 


Cwm 
ee 
Tram 
| somerinenat ‘fe 
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111 Y¥ = home form and line selection code 
when Y is 0 = 6 LPI 
when Y is 1= 8 LPI 





1001 = form overflow 








Bit Positions 


ornare 3 EEE 


oe 
fmm fe foto fofofef fo 

ce 
a EC 
eee EE ee 
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901 













Bit Positions 


Load | Loadcode = 


RIES ERE 
ae ES Ce OED 
cae Fs 
id CeCe ees Rees 
Ceres Ce ee 
Ei a CRE ERE ees 
Eon Ree Ee Ee 
DO conc al Oe een ela 
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No operation (No-op) 


reasetcrom | x 
Check read Et. 
Ea 


ae ee eee 
RIES oR 


*1/O channel cannot initiate these commands when printer is in stop mode, having bit 1 set in 
sense byte 0 (intervention required). All other commands are sent by the channel and executed 
normally. 


Diagnostic gate 


LEGEND: 


P is an odd parity bit. 

Bit position 7 is the least significant bit. 

X may be a 1 or O bit and is ignored. 
_ACDEF detailed advance bits are as follows: 
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3 0770 Modified/Detail Bits 












peo Tove. 
ee 
insti [aweoes fefofe|s| 
Pameame | wwe [ole[s fo 
Pesan [awwoes fe fofa [a 
Pest [awesee fete fo le 
Pate [awwome fetter] 
sncome | sivas [ols [> fo 

CscEnEn 

Pe fete 
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Space 9 lines (note 2) _ Skip to code 9 


Pseeicime [awww [1 
somite [eee | 
[soe nw | ween 


Space 14 lines Skip to code E Pale 
Space 15 lines Skip to code F fe 


LEGEND: 

Code ACDEF = 10000 causes an advance in accordance with the ACDEF detail bits of 
the last ACDEF not equal to 10000 advance-only, print-advance, or advance-print 
command. 

Code ACDEF = 01001 is reserved for use with code 9 (sense byte 2 bit 4) and causes 
a unit check status when detected in the vertical format buffer. 


Code ACDEF = 01100 is reserved for use with unit exception status {forms overflow) 
when detected in the vertical format buffer. 
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Set-inhibit-status {invalid for 
C/SP) 


Reset-inhibit-status (invalid 
for C/SP) 


Sense 


Control (used for diagnostics) 


Bit Positions 
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LEGEND: 


Bit position 7 is the least significant bit position. 


X may be a 1 or 0 bit and is ignored by control unit. 


A (read bit) 
O = read data 


B 
O= stop on errors 


1 = sort errors 


t 80-column record 


t short card 51 -column read 


: t short card 66-column read 


i t dual translate feature 
c=0 


t read in translate mode 


F (detail bit) 
0 = read in translate mode 
1 = read in image mode type all information in manually opposite numbers 


ee : t maintenance mode read 


Cards are advanced but data is not read. Two bytes containing the 16 special! 


diagnostic status bits are sent to the multiplexer channel for maintenance purposes. 
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cLL 


ee occccc. 1 Sa 
Test 
x 


Pear 


Control (used for nondata 

transfer commands) 

Load buffer (write) 8 
Unload buffer (read) 5 





LEGEND: 


X may be a 1 or O bit and is ignored. 


A,C,D, E, F modified/detail bits are as follows. 





o 
i<7] 
i=] 
a 
oO 
Pd 
-] 
o 
u 
— 
=z 
iz 
=x 
n 
Cc 
i=] 
”n 
< 
an 
+ 
m 
= 
oQ 
o 
= 
= 
> 
2 
o 
Qo 
oO 
oO 
mm 
n 





0604 Modified /Detait Bits (Part 1 of 3) 


Detail Bits for Control! Command Interpretation 
Denotes normal operation 


Indicates transfer postpunch read data to the punch buffer (this 
function is a maintenance feature only) 


Functions to advance the cards one station (feed a card) and to 
place the card punched on the previous punch order into the 
select stacker 


Functions to feed and punch a card 


Functions to feed a card 
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i=] 

> 0604 Modified/Detail Bits (Part 2 of 3) 3 
o 

A,B,C, D, E, F Detail Bits for Load Buffer Command Interpretation = 
o 

uo 

A=0 Functions to load the punch buffer = 
rz) 

=x 

A=1 Functions to load the read buffer (read buffer test function) 2 
o 

C=1 Functions to advance the cards one station (feed a card) and to < 
place the card punched on the previous punch order into the a 

select stacker = 

Q 

° 

D=1 Functions to feed and punch a card = 
> 

E=1 Functions to feed a card Fs 
oQ 

f=) 

Fa Functions to cause cards to be punched in compress mode o 
”n 

F=1 Functions to cause cards to be punched in image mode 3 








0604 Modified/Detail Bits (Part 3 of 3) 


Detail Bits for Control Command interpretation 
Functions to unload the read buffer 

Functions to unload the punch buffer 

Functions to read data punched in the compressed mode 


Functions to read data punched in the image mode 
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gil 





Seek-head 
Seek-cylinder 


WRITE 


Write-home-address 
Write-TD-record 
Write-count-key-and-data 
Write-special-count-key-and-data 
Write-data 

Write-key-and-data 

















Bit Positions 


0/0; 0 0 
0/0] 0 0 
0/0; 0 0 
0|0| 0 0 
o;o| 0 Oo 
010; 0 i) 
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Read-home-address 
Read-TD-record 
Read-count 

Read-data 
Read-key-and-data 
Read-count-key-and-data 
Initial-program-load 


i - 
coco0o0o°o 
ecoo0o00°o 
occooocooo 


SEARCH 


Search-home-address-equal 
Search-ID-equal 
Search-ID-high 
Search-|D-equal-or-high 
Search-key-equal 
Search-key-high 
Search-key-equal-or-high 
Search-key-and-data-equal 
Search-key-and-data-high 
Search-key-and-data-equal-or-high 
Continue-scan (See 3.2.5.9.) 


]=]=//"0. 0-00 
~w~ese- OC COCO 0C Oo 
ocoooooo0ooo°ocoe 


COCO O Oe a aa 
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Slt 










Bit Positions 


jo} | 2|3] «[5]6|7) 


Command 








SENSE 







Sense-t/O 
Sense-reserve 
Sense-release 








MISCELLANEOUS 










Set-file-mask 
Recalibrate 
No-operation 
Space-count 
Erase 
Test-1/0 










eoooce 
oooocoo 
ooooo$co 
eo-f002+ 
oo-c002 





LEGEND: 


Bit positions in a byte, position 7 being the least significant bit 
position. 


The M bit, when 0, establishes normal operation mode. The M bit, 
when 1, establishes multiple-track mode. This bit is ignored by the 
control unit on an initial-program-load command. When the M bit is set 
to 1 in the command, the disc unit upon encountering the index mark, 
increments the head register to switch to the next head. This M bit 
when set to 1 in a search-truncated command, and the track descriptor 
record (TDR) is used as a data record, enables the program to cascade 
down the cylinder switching to the next head after reaching the index 
mark. If the track descriptor record is not used as a data record, and the 
data length is 0 along with external interrupt status containing unit 
exception, disc transfer terminates. If the TDR does not have a data 
length of 0, the data within the TDR will then be presented, and the 
read/write, search-truncated, jump, and chain continue. 
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Command Code 


i Multiple Track ON 
Command Pauibie Hrsee OEE (if applicable) 


Bit Positions Bit Positions 


CONTROL 


Seek 

Seek cylinder 
Seek head 

Set sector 

Seek and set sector 
Recalibrate 

Set file mask 
Space count 
Retry restart @) 
No operation 
Restore 


ooooo0ooccoocoso 
oooooocoeoocdeco 
oo-o0o00+-+0C00 
-o-70/+00-00 


oon", 0 00++0 
-oorfrr-orco0oo- 
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OcL 


Muitiple Track ON 
(if applicable) 






Multiple Track OF F 










Bit Positions Bit Positions 


BO SOBRE RBEROREEe 
it 





WRITE 


Home address 0/0;0/1/1}0/0)1 
Record 0 0};0}0/1/0}1/0/}1 
Erase 0/0/011;0);0;/0)1 
Count, key and data O/O;O;111];1)/0)1 
Special count, key O1/0/0/0/0;0;0;1 


and data 
Data 
Key and data 


°o 
[o) 
f=) 
° 
° 
° 
= 
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8430 DISC SUBSYSTEM COMMAND CODES (cont) 





ooooooo9o 


oOrrer - OO 


3 g = 
= 

eee 2 a 

o a £ 

8353 7 8 a § 

© ey.es ° 2 B > 

5 eo Lhe 

BbS5 $65 3 2 of 

gfe gg Ps Die SS: sa 

esc se < 2e6 °¢ 9 

SSS SeR2 Esegfrai8 

See ® aen Gq 8 

TeUvtEevvy Toravots 











SEARCH 








(aA) 


NOTES: 


Multiple Track ON 
(if applicable) 






tmplemented on SPERRY UNIVAC 1100 Series systems only. 
Implemented on SPERRY UNIVAC Series 90 systems only. 









Multiple Track OFF 
Command 






Bit Positions Bit Positions 













SENSE 


Sense |/O 

Command code sense 
sense (2) 

Read reset buffered 
log 

Release 

Reserve 

Test 1/0 
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Command 


Bit Positions 








Set inhibit status 





Reset inhibit status 





Read backward 





Control 





Bit Positions 
Command 





LEGEND: 


Bit position 7 is the least significant bit position. 


X may be a 1 or O bit and is ignored. 


CCC (control code): 


000 rewind 

001 = rewind-with-interlock 

010 erase 

= write tape mark 

100 backspace block 
backspace file 
forward space block 
forward space file 
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y LEGEND: (cont) 


MMM (mode modifier): 


000 
001 
010 
011 


100 
101 
110 
111 


00 
01 
10 
11 





n 


No Operation 

reserved for failure-finding mode (maintenance personnel only) 

odd parity recording, data converter ON, density per DD 

low gain (applies only to read or space operation immediately following mode set 
command; gain is reset to normal gain at end of operation). DD must be 01. 

even parity recording, data converter OFF, density per DD 

invalid 

odd parity recording, data converter OFF, density per DD 

invalid 


DD (density set), applicable to 7-track operation only: 


200 bpi 
556 bpi 
800 bpi 
not used (invalid command) 


Nine-track operation forces 800 bpi and odd vertical parity recording. 
Nine-track operation overrides but does not reset 7-track mode setting. 
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Bit Positions 


ol +|2|3/«[s]6/7| 
Read/backward jofofo]1]1|1]o 
nee CCCI 


Bit Positions 


$3009 GNVWWO9 


WALSASENS JdVL DILANOVW 71/0L OAYSSINN 


Set inhibit status 


BDONOOG ee 


X may be a 1 or O bit and is ignored. 


1= 1— Set unit check status if bit 4 of sense data byte 3 is set. 
1 = 0 — Do not set unit check status if bit 4 of sense data byte 3 is set. 


CCC (contro! command code): 


000 = rewind 

001 rewind with interlock 
erase 
write tape mark 
backspace biock 





= 


8 


LEGEND: (cont) 


101 
110 
111 





backspace file 
forward space block 
forward space file 


DDMMM (density set, mode modifier): 


00011 
11000 


11001 
00000 
00001 
01001 
10001 
01011 


OOMMM 
01MMM 
10MMM 


request TIE (9-track NRZI) 

set 1600-bpi mode (This mode is set for 9-track operation when control unit is reset 
or the master unit is cleared.) 

set 800-bpi mode for 9-track 

no Operation 

reset simulate mode 

set simulate mode 

set monitor mode 

set low gain (The gain condition appties to a read or space operation immediately 
following the mode-set command. At the end of the operation, the mode is reset to high 
gain.) 

set 200-bpi mode for 7-track 

set 556-bpi mode for 7-track Applies only for certain values of MMM. 

set 800-bpi mode for 7-track 


Nine-track operation overrides, but does not reset, a 7-track mode setting. Seven-track operation overrides, 
but does not reset, a 9-track mode setting. Nine-track operation mode settings apply only to write, write-tape- 
mark, or erase commands executed from load point. 
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Bit Positions Bit Positions 


Set inhibit status 


ole] [ie fools fe 
Ee OCCOO0D 


CoC CCOUD 
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LEGEND: 


8cL 


Bit position 7 is the least significant bit position. 
X may be either a 1 or 0 bit and is ignored. 


CCC (control code): 
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000 = rewind 

001 = rewind-with-interlock 
010 = erase 

011 = write tape mark 

100 = backspace block 

101. = backspace file 

110 = forward space block 
111 = forward space file 


MMM (mode modifier): 


000 = no operation, 1600 bpi if DD = 11 

001 = failure-finding mode (maintenance personnel only), 800 bpi if DD = 11 

010 = odd parity recording, data converter ON, translator OFF, density per DD 

011 = tow gain (applies only to read or space operation immediately following mode set command; 


gain is reset to normal gain at end of operation}. DD must be 01. Track-in-error DD=00 





100 
101 
110 
111 


even parity recording, data converter OFF, density per DD, translator OFF 
7-track, even parity, translator ON, data converter OFF, density per DD 
odd parity recording, data converter OFF, translator OFF, density per OD 
7-track, odd parity, translator ON, data converter OFF, density per DD 


DD (density set), applicable to 7-track operation only: 


00 
01 
10 
11 


200 bpi 
556 bpi 
800 bpi 
set 9-track mode 


Nine-track operation forces 800 bpi and odd vertical parity recording. 
Nine-track operation overrides but does not reset 7-track mode setting. 


(U03) $3009 ONVWWOO 


Cc 
= 
n 
m 
2) 
< 
i=] 
- 
NS 
— 
—_ 
oo 
= 
> 
o 
z 
m 
=] 
ix) 
“4 
> 
wu 
m 
na 
Cc 
ao 
n 
< 
n 
= 
m 
= 








Oct 






Command 





Bit Positions 


a gag 
9999000 
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LEGEND: 
X may be a 1 or 0 bit and is ignored. 


| = 1 — Set unit check status if bit 4 of sense data byte 3 is set. 
= 0-— Do not set unit check status if bit 4 of sense data byte 3 is set. 


CCC (control code): 


000 = rewind 

001 rewind with interlock 
010 = erase 

011 write tape mark 

100 = backspace block 

101 = backspace file 

110 forward space block 
111 = forward space file 


i) 
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DDMMM (density set, mode modifier): 


00011 request TIE (9-track NRZI) 

11000 set 1600-bpi mode (This mode is set for 9-track operation when control unit is 
reset or the master unit is cleared.) 

11001 set 800-bpi mode for 9-track 

00000 no operation 
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Nine-track operation overrides, but does not reset, a 7-track mode setting. Seven-track operation overrides, 
but does not reset, a 9-track mode setting. Nine-track operation mode settings apply only to write, write-tape-mark, 
or erase commands executed from load point. 


OQ 
oo LEGEND: (cont) os 
Nv =H 
00001 = reset simulate mode = m 
01001 = set simulate mode 2c 
10001 = set monitor mode = a 
01011 = set low gain (The low gain condition applies to a read or space Operation oe 
immediately following the mode-set command. At the end of the Operation, the m Eg 
mode is reset to high gain.) ee o 

[x] 
OOMMM = set 200-bpi mode for 7-track =} ba} 
O1MMM = set 556-bpi mode for 7-track applies only for certain values of MMM. = Oo 
10MMM = set 800-bpi mode for 7-track 3 
a) 
m 
n 
c 
a 
” 
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“ 
—_ 
m 
= 








Set inhibit status 


Reset inhibit status 


Control (used for nondata 
transfer commands) 


Bit Positions 


LEGEND: 

Bit position 7 is the least significant bit position. 

X may be a 1 or O bit and is ignored. 
Test-input/output-status (TIO) instruction is used with 
9200/9200 11/9300/9300 11 Systems only. 


A = 0 indicates character recognition is operative. 
A = 1 indicates operation in binary mode. 
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Operational 
Test 1/O 
Set inhibit status 
Reset inhibit status 
Sense 
Read 1 backward 
Read 2 backward 
Read 0 backward 
Stacker 2 immediate 
Stacker 3 immediate 
No-op 















x «KK KK KK KK OK 
x x KK KK KK KK 
oew-o+-0xXx-OoxX 
x-OOxX=-xKo~"™xXx 
ooor--0000 
ooorr--000 
~~ -OCocOoOCcoCoSd 
~2-o0o0qo0qc0q0q000o 











Read Select 
OCR read 
No OCR read 
OCR and mark read 
Mark read 
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OCR and card read 

Card read 

OCR read and card read translate 
Card read translate 

Mark read translate 

OCR read and mark read translate 


Stacker 2 mode preselect 
Stacker 3 mode preselect 
Stacker 2 preselect and modulus 10 check digit mode 


Stacker 3 preselect and modulus 10 check digit mode 
Modulus 10 check digit select mode 
Stacker presetect mode reset 


Document length 
Document length 3.00 to 3.30 
Document length 3.31 to 4.00 
Document length 4.01 to 5.90 
Document length 5.91 to 8.75 
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9EL 
















Bit Positions 


Mark read stacker 
Mark read stacker, row 0-1 
Mark read stacker, row 2-3 
Mark read stacker, row 4-5 
Mark read stacker, row 6-7 
Mark read stacker reset 


Diagnostic 
Set diagnostic 
Read diagnostic 
Write diagnostic 
Reset diagnostic 





NOTES: 


|. Bit positions 24 through 31 are used in XIOF and CAW, bit positions 
0 through 7 are used in CCW (3.2). 


2. Bit position 31 (or 7) is least significant bit position. X may be either a 1 or O bit. 
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Buffer Contro! Word (BCW) IDA Format 


command key 0 address 
0 7 9 11] 12] 13 31 


skip multitrack direction stop read 


Tt! 


0 O———>-0 count 
32 47 | 48 52 54/55 63 


SGYOM 104 LNO9 0/1 














@ Buffer Control Word (BCW) IDA Format (cont) 
) 


track 
condition 






BCW2 | 0<<———____—»-0 seek-difference-magnitude head-address 


84 


(3003) SCHOM TOULNOD O/1 












Pprog- 
offset 






absolute-cylinder-address record-no. 





102 111 1244125 127 





6EL 


Buffer Control Word (BCW) IDA Format (cont) 





ee 
Command code to be executed by IDA; bits 0-3 


must be zero 
a ee 
i 
es ee 
oe 


| Skip sentinel 












Set with read data command to indicate data 
transfers inhibited to main storage; 

set with search/read commands to indicate 
search begins at index 
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3 —_ Buffer Control Word (BCW) IDA Format (cont) 
5 


Set to 1 with search/read command to indicate 


search limited to cylinder boundaries rather 
than single track 


If 1, specifies accessor moves in direction of 
decreasing cylinder numbers 


(103) SQHUOM 10HLNO9 0/1 


Stop read command on record which causes error 


Unassigned; must be set to zero 


On search/read commands = number of bytes to 
be searched 


On data read or write commands = number of 
records to be processed 





Unassigned; must be zero 


70-79 Seek difference magnitude During seek operation, specifies magnitude of 
difference between accessor present position 
and desired position 

80-83 Unassigned; must be set to zero 

84-87 Head address 4-bit field specifying current operation head 
address 


Track condition Condition of track where operation acts 


| 90-95 | Unassigned; must be set to zero 
ie Recalibrate Set to 1 = accessor reoriented and moved to 


cylinder 0; overrides bits 71—79 and 50 


97~—101 Unassigned; must be set to zero 
Absolute cylinder address Final position of accessor after completed 
seek or recalibrate 
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Buffer Control Werd (BCW) IDA Format (cont) 


Record number Number of record where operation is performed 
or initiated 


a ee psn i ne 


125-127 



















Programmed offset Bit 125=1 programmed offset used for command 





Bit 125=0 programmed offset not used; bits 
126 and 127 ignored 





Bit 126=1 major offset 


Bit 126=0 minor offset 





Bit 127=1 offset away from hub 





Bit 127=0 offset toward hub 
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Buffer Control Word (BCW) IPC Format 


address(a) 


31 
Om count(a) 
51 53] 54 63 


address(r) 
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z Buffer Control Word (BCW) IPC Format (cont) 


a 


9-11 Key (a, r) 3-bit field containing |1/O storage protection key 
and 
73-75 


(3403) SOYOM TOU LNO9 0/! 


Pn eee ey daisies, bas 


13—31 Address (a, r) Allows IPC to reference any byte in main storage 
and during data transfer sequences 


77-95 Bits 31 and95=0 most significant byte of 
addressed half word 


Bits 31 and 95= 1 least significant byte of 
addressed half word 








32 and 48 en Specifies data chaining operations when set to 
1 


Peo — = — 4 albeit ee ee 


34 and 50 Single control bit used with c{a} bit: 
c(a) = Oandt=0 means use A fields for 
current data transfer sequence 
(no data chaining) 
cla) = Oandt=1 terminates control 
LEGEND 
cla) = 1 andt=0 use A fields for current 
jai sie ee = “getive 
ata cl aining initia = chaining 
A and R setting) - 
= flag 
= replacement 
cla) =1andt=1 A fields depleted; replace- S ine 
ment operation required 


~™- A Oo 





Stl 
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FS Buffer Control Word (BCW) IPC Format (cont) 


tir) and t(a) 
(cont) 











If t(a) and cla) = 1: 






terminates with buffer 
wraparound error 
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f=1,c(r)=1 
or 0, t(r) =1 terminates normaliy 










f= 1,c(r) =0, 
t(r) =O normal data transfer; 
no chaining 











f=1,c(r) = 1, 
t(r} =0 normal data 
transfer with chaining 


Unassigned; must be set to zero 









Count (r) and count (a) Byte count required for all data transfer 
operations 


Po poe ess ie idabenredis 
es fee ae ed Uneeined eit eet 


f (flag bit) Indicates to IPC that current contents of LEGEND 
r fields are valid for replacement operation 
active 


Unassigned; must be set to zero = chaining 
flag 
replacement 
transfer 
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8bl 





first CCW address 










a 
1/O storage protection key used by channel for 


ts ewan ca yuan shaa saloon 


Se 
13-31 First CCW address Controls 1/O operation initiated by S!O 
instruction 









TANNVH9D 


40193738 (MV3) GHOM SS3H0GV T3NNVHO 


6rl 





command code 


3 Cc 
32] 33] 34) 35 4 









data address 
(next CCW address if 
TIC command) 


byte count 











TANNVHI 


40.19374S (M23) GHOM GNVAWO9 13NNVH9 





Osi 






Address of location in main storage into or 


13-31 Data address 
from which first byte of data is transferred 


CC (chain command flag) 


Specifies operation to be performed by device 
and channel 











When valid ending device status received, new 
CCW fetched and operation specified by new 
command code initiated 




















SLI (suppress tength indication flag) If set to 1, incorrect length condition not 
indicated to program; if CC = 1 also, command 


chaining not suppressed 
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40.199 13S (M99) GHOM ONVWAWOD TANNVHO 


LGL 


*Command codes: 







Byte count 





Command 


Transfer in channel (TIC) 


Sense 


Write 


Read 


Read backward 


Control 


Test 












Byte count required for ail data transfer 
operations 
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40193798 (M99) GHOM GNVWWO9D TANNVHO 


cSt 


BCWO command code data-address 


TINNVHOD 

















wo 
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byte-count 3 
BCW!1 o 
a 
oO 
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= 
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- 
—_ 
BCW2 3 
64 
95 m 
m 
 °] 
BCW3 0 


96 127 





0-7 command code* Specifies operation to be performed by device 
and channel 


Contains 1/O storage protection key 


a aa cagied ere eee 


data address Ailows multiplexer channel to reference any 
byte in main storage during data transfer 
sequences 
ore aes dail titi (ecese voce’ 


input operation (read) 
output operation (write) 
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a 
c 
n 
nn 
am 
-] 
Qo 
o 
2 
= 
2 
o 
oad 
= 
o 
P] 
o 
wo 
Qo 
= 
= 
i= 
a 
a 
uw 
a 
m 
x 
m 
po] 








pot 





Sah byte count Contains byte count required for all data transfers 





ascending address (forward sequence) 
descending address (reverse sequence) 







33 
" 
=o 






t=0 transfer data 
=1 termination of data transfer 





2 
= 
> 
z 
z 
m 
a 
cy 
) 

a 


a 
‘= 
bas] 
n 
m 
xz 
o 
So 
z 
= 
:] 
o 
e 
= 
o 
xz 
So 
a 
iw] 
= 
= 
i= 
rc 
= 
bn -] 
aa 
m 
=< 
m 
b] 





*Command codes: 


Code Bits 


Sense 


Write 


Read 


Read backward 


Control 


Test 


Transfer in channel (TIC) 


° 
= 
Pd 
= 
=z 
m 
Lad 
= 
=) 

& 


¥4X3T1d1 LNW (M39) GHOM TOHLNOD H345Ng 








9S 1 


Console 
(UNISCOPE 100) 
0717 reader 
0773 printer 
0605 punch 

LA —O{CA—1) 
LA ~—6 (CA — 1) 
LA —1(CA— 1) 
LA — 7(CA — 1) 
LA — 2(CA — 1) 


LA — 8(CA — 1) 


a  eOOeEEOEOEOO—————E—E—EEee|eaor eee EEE EERE 


Address Field Bits* 
ft lie pF SB 


Address Field Bits* 


LA — 3(CA — 1) 


LA — 9 (CA — 1) 


LA — 4(CA — 1) 


LA — 10 (CA — 1) 


LA —5(CA — 1) 


LA ~ 11 (CA — 1) 


LA ~ O{(CA — 2) 


LA — 6 (CA — 2) 


LA — 1(CA — 2) 


LA ~— 7(CA — 2) 





Address Field Bits* 


LA — 2 {CA — 2) 


LA — 8 (CA — 2) 


LA — 3(CA — 2) 


LA —9 (CA — 2) 


LA — 4(CA — 2) 


LA — 10 (CA -~ 2) 


LA — 5 (CA — 2) 


LA ~— 11 (CA ~ 2) 





S3SSIYCQV 3DIAIO Idi 


* Address field bits correspond to bits 24—31 


of SIO instruction. 


LEGEND: 
LA = line adapter 
CA = communication adapter 








Lst 


Channel 0 = 


Channel 1 = 


Channel 2 = Unnassigned 


Integrated 
Disc 
Adapter (IDA) 


Channel 3 = 


1/0 Channel Number Assignment 


Integrated 
Peripheral 
Channel (1PC) 


Multiplexer 
channel 


Channel 4 = 


Channel 5 = 


Channel 6 = 


Channel 7 = 





IDA Device Addresses 


fat an ed sa Ea 


Selector 
channel 1 
ae Disc drive O 
Communications 
Intelligence 
Channel (CIC) 


Disc drive 1 


Disc drive 2 
Selector 


channel 2 Disc drive 3 


Di: i ae 
1/O Status isc drive 4 


tabler Disc drive 5** 


Disc drive 6** 


Disc drive 7** 


* Address field bits correspond to bits 24—31 of SIO 
instruction. 
**Requires expansion feature for eight disc drives. 





ANJWNOISSY YI8WNN TINNVHO O/I 


S3SS3HO0V 391A30 Val 


= 


Low-Order Main Storage 






(Hexadecimal) 








losTCw1 1OSTCW2 (Reserved) 


oe rarer emis [aren | Pr nasi 
Supervisor Call | ogPsw Supervisor Call 


; (Reserved) (Reserved) 
Se 











J9VYOLS NIVW 4Y3040-M01 




















(Reserved) (Reserved) 


ew [STS 
OFX Int. Disc BCWO Int. Disc BCW2 






R 0 


(Reserved) 


Ox 
@s 


Rel. Reg. 3 


Rel. Reg. 7 
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Reader BCWO Reader BCW1 Reader BCW2 Reader BCW3 
Printer BCWO Printer BCW1 Printer BCW2 
Punch BCW3 





Punch BCWO Punch BCW1 


6S1L 








Ost 














Byte Address 
(Hexadecimal) 


LAO BCWO* LAO BCW1* LAO BCW2* LAG BCW3”* 


18X 
19X 
Xx 











LA2 BCWO* LA2 BCW1* LA2 BCW2* LA2 BCW3* 
1AX 
1BX 





LA4 BCW2* 


LA4 BCW3* 
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LA10 BCW4* LA10 BCW1* LA10 BCW2* LA10 BCW3* 


1DX 
rer Jussrone | usssonr | easnone Pua 
[x acne [ hc ace [ tn 18617 | Hn ah 
[x [amc cw | wn 20ce | nin 20002 | im ah 28 
a 
a 
a 









Mux. Subch. 3 BCWO Mux. Subch. 3 BCW1 Mux. Subch. 3 BCW2 Mux. Subch. 3 BCW3 






27X 
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Mux. Subch. 7 BCWO Mux. Subch. 7 BCW1 Mux. Subch. 7 BCW2 











LOW-ORDER MAIN STORAGE (cont) 





(Unused) 


3 
BE 
38 
<3 
ox 
Bz 





162 





31X 


(Reserved) 
32X 


_ 
So 
= 
o 
x2 
o 
m 
 °] 
= 
2 
2 
” 
_ 
i=} 
Ps] 
> 
qQ 
m 
o 
6 

3 

= 





v9OL 















Byte Address 
(Hexadecimal) 









LA9 BCWO** LAS BCW1** LA9 BCW2** LAS BCW3** 









LAS BCWO** LAS BCW1** LAS BCW2** LAS BCW3** 
LA11 BCWO** LA11 BCW1** LA11 BCW2** LA11 BCW3** 


*Communication adapter-1 
**Communication adapter-2 


NOTES: 
® MM = machine microcode ID field @ RR = _ revision level microcode ID field 
@ LL = load microcode ID field @ 00 = zero filler 








r 
o 
= 
i=) 
x 
o 
m 
x 
= 
7 
4 
” 
= 
o 
2 
> 
oO 
m 
o 
So 

s 

= 


| Printed cra = [|___scu S| ewcoic 
arc symbot_| Punches 


ix] 
= 
> 
a 
> 
o 
~ 
m 
a 
o 
(=) 
=z 
< 
m 
Po] 
2 
o 
2 
o 
[=] 
=] 
m 
an 











CHARACTER CONVERSION CODES (cont) 








CHARACTER CONVERSION CODES (cont) 








gol 


Printed | Card 
Character Symbol Punches 


d d 12—0—-4 
e e 12—0—-5 
f f 12-0—6 
g 9 12—0~—7 


h h 12—0-8 
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i i 12-0-9 
j j 12—11-1 6A 106 91 145 
k k 12—11-2 6B 107 92 146 


! | 12-11-3 6C 108 93 147 


12-11-4 


12-11-5 


12-11-6 


12-—11-—7 


12—11-8 


12-119 


11-0-2 


11-0-—3 


11—0-4 


11—0-5 


11-0-6 





o 
= 
> 
a 
> 
ix] 
+ 
m 
x 
o 
o 
z 
< 
m 
>] 
g 
i=] 
z 
o 
=) 
o 
m 
“” 
° 

° 

3 

a 


Exclamation point 
Quotation mark, dieresis 
Number sign, pound sign 
Dollar sign 


Percent sign 


o 
= 
> 
a 
> 
o° 
= 
m 
be] 
ix] 
o 
2 
< 
m 
=] 
Oo 
= 
Q 
o 
o 
m 
7) 
o 
2 

3 

a 








LL 


Ampersand 

Apostrophe, acute accent 
Opening parenthesis 
Closing parenthesis 
Asterisk 

Plus sign 

Comma, cedilla 


Minus sign, hyphen 


~ Period, decimal point 


Printed 
Symbol 


Card 
Punches 


12 


8-5 


12-—8-5 


11-8-5 


11-8-4 


12-8-6 


12—8-—3 





27 


28 


29 


2A 


2B 


2C 


2D 


2E 


39 


40 


41 


42 


43 


44 


45 


7D 


4D 


5D 


5C 


4E 


6B 


60 


4B 





[Hesaieinat_[Sesinat_| Hertecina | Decne 
26 38 50 80 


125 


77 


93 


92 


78 


107 


96 


75 


o 
=x 
> 
Po) 
> 
oO 
+ 
m 
Ee] 
o 
o 
2 
< 
mi 
a 
¢ 
oS 
2 
ix) 
i=] 
o 
m 
a 
a) 

° 

3 

a2 





Slash, virgule, solidus 
Colon 

Semicolon 

Less than 

Equal sign 

Greater than 

Question mark 
Commercial at symbol 
Opening bracket 
Closing bracket 


Reverse slash 


o 
= 
> 
Po] 
> 
o 
+ 
m 
zs 
o 
o 
z 
< 
Mm 
Ps] 
2 
o 
2 
o 
o 
o 
m 
n 
a 
3 

= 

= 





pil 


Circumflex 
Underline 
Grave accent 
Opening brace 
Closing brace 
Vertical line 


Overline, tilde 


5F 


5E 


6D 


79 


co 


DO 


6A 


Al 





iw) 
= 
> 
*] 
> 
oO 
= 
m 
x 
oO 
=] 
2 
<= 
m 
e] 
2 
i=] 
C4 
o 
i=] 
o 
m 
a” 
° 

S 

Ss 

4 





= ge EBCDIC 
acter 
Nonprintable Characters 


ACK (acknowledge) 
BEL {bell} 

BS (backspace) 

CAN (cancel) 

CR (carriage return) 
DC1 (device control 1) 
DC2 (device control 2) 


DC3 (device control 3) 


Qo 
= 
> 
eo] 
> 
o 
= 
m 
a 
oO 
i=] 
2 
< 
m 
Ps] 
74 
oO 
2 
iz] 
(=) 
o 
m 
nan 
° 

° 

3 

= 








9Lt 


DC4 (device control 4) 
DEL (delete) 

DLE (data link escape) 
DS (digit select) 

EM (end of medium) 
ENQ (enquiry) 

EOT (end of transmission) 
ESC (escape) 


ETB (end of transmission block) 





12—9-—7 


12—11—-9-—8-1 


11—0—9-—8—1 


11-9-8-1 


0-9-8-—5 


ee 


3C 


14 


7F 


10 


80 


19 


0s 


04 


1B 


07 


10 


20 


19 


20 


37 


27 
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ETX (end of text) 

FF (form feed) 

FS (file separator) 

FS (field separator) 

GS (group separator) 

HT (horizontal tabulation) 


LF (line feed) 


NAK (negative acknowledge) 


NUL (null) 
RS (record separator) 


SI (shift in) 


12-9-3 
12-—9-8—4 
11-9-8-—4 
0-9-2 
11-9-—8-5 
12-9-5 
0-9-5 
9-8-5 
12-0-9-8-1 
11-9-8-—6 


12—9-8-7 
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8ZL 


Character 


SO (shift out) 

SOH (start of heading) 
SOS (significance start) 
SP (space) 

STX (start of text) 
SUB (substitute) 

SYN (synchronous idle) 
US (unit separator) 


VT (vertical tabulation) 


12—9-8-6 


12~9-1 


0-9-1 
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Hexadecimal to Decimal: : ; —e 
Hexadecimal Digit Positions 


Working from right to left with the hexadecimal digits to be 
converted, select the decimal number from the digit position 
column corresponding to each hexadecimal digit. Add the 
selected decimal numbers to complete the conversion. 


1,048,576 
2,097,152 
3,145,728 
4,194,304 
5,242,880 
6,291,456 
7,340,032 
8 388,608 
9,437,184 
10,485,760 
11,534,336 
12,582,912 
13,631 488 
14 680,064 
15,728,640 


Decimal to Hexadecimal: 
131,072 


196,608 
262,144 
327,680 
393,216 
458,752 
524,288 
589,824 
655,360 
720,896 
786,432 
851,968 
917,504 
983,040 


1. Select the highest decirnal number from the table that is 
less than the decimal number to be converted. 


Subtract this number from the number to be converted. 


Note the corresponding hexadecimal digit, its digit 
position, and the difference. 


Substitute the difference for the decimal number to be 
converted and repeat steps 1 and 2 until a zero difference 


is obtained. 


5, Include a O for each unused digit position. 


TMVONBMBPoOWMONAHFwWNH-O 
TMVABMBPoOMOVHAUHGAWN=-O 
TMNOONBPoOMrvHM AWN O 
AMOIONODPWOMDNANEWN-O 
T™TMOUANAWPOwWAYAHRNAWNH-O 


co) 
1 

2 
3 
4 
5 
6 
7 
8 
9 
A 
8 
Cc 
D 
—E 
F 


The resulting hexadecimal number is the conversion. 
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HEXADECIMAL ADDITION AND SUBTRACTION TABLE 








SIGN CONVENTIONS 


Hexadecimal 
Representation Binary 
pag oR 


[ren | om 


Processor 


_oee = ey par 
ee eee 
Te [1100 | retne 
A La 

EBCDIC 
ae Te 
TF tt] Penitve — 


LINKAGE REGISTER CONVENTIONS 


2 [Peers 
[ree | 
p22 | Free registers 

oe 
orn 
5 eee | 


c 
2 
x 
> 
@ 
m 
x2 
m 
2 
n”n 
_ 
m 
=~ 
ix] 
So 
z 
< 
m 
2 
= 
° 
z 
an 


J 
a 
z 
oO 
° 
2 
< 
m 
z 
| 
°o 
2 
” 





ASSEMBLER OPERATORS ; STATEMENT CONVENTIONS 


a a 


Arithmetic A*/B is equivalent to ar2?, 
i Covered quotient; A//B is equivalent to 
{A+ B— 1B. 
/ A/B means arithmetic quotient of A and B. 
£ A*B means arithmetic product of A and B. 
- A—B means arithmetic difference of A and B. 
A+B means arithmetic sum of A and B. 


Logical A**B means logical product NEY 
A++B means logical sum £369 of A and 8. 
A— —B means logical differences KO#E 


Relational = 
> 
< 


NOTE: 


cst 






Capital letters, parentheses, Must be coded exactly as shown 
and punctuation marks 


Lowercase ‘etters and terms Represent information supplied by 
the programmer 





Braces { } Necessary entries from which one 
must be chosen 
i 
Default option 


SNOILN3ANO9 LNAW3LVLS 
SYOLVY3ad0 YATSW3SSV 









A=B has value 1 if true; 
has value 0 if false, 

A>B has value 1 if true; 
has value 0 if false. 

A<B has value 1 if true; 
has value 0 if false. 










The hierarchy numbers mean that operations with the higher numbers are 
performed first. Operations are performed from ieft to right. 





Fixed Point 


duplication factor in decimal 

type constant* 

explicit length factor in decimal 

the constant specification for data 

the constant specification for an address 


SNOILN3JANOD 


Floating Point 
{d] t{L.] [Stn] ‘cfEtn]’ Stn = scale modifier 


c{Etn] = the constant specification with 
optional exponent 


*See assembler DEFINE CONSTANT (DC) AND DEFINE STORAGE (DS) TYPES. 


o 
> 
= 
> 
> 
2 
o 
” 
+ 
o 
2 
> 
ir) 
m 
o 
m 
= 
= 
= 
o 
C4 
” 
= 
> 
+ 
m 
= 
m 
2 
= 














Cc’ 


g ae ‘ Source Code 
tgnmen Specification 
Cc Character None Characters 
Xx Hexadecimal None Hexadecimal 
digits 
B Binary None Binary 
digits 
P Packed decimal] None Decimal 
digits 
Zz Zoned decimal] None Decimal 
digits 
H Half word, Half word Decimal 
fixed point digits 
F Full word, Full word Decimal 
fixed point digits 








Storage 
Format 


Character 


Hexadecimal 


Binary 


Packed 
decimal 
Character 
Fixed-point 
binary 


Fixed-point 
binary 


Truncation 


or Padding 





Right 


Left 


Left 


Left 


Left 


Left 


Left 


Variable 


Variable 


Variable 


Variable 


Variable 


1 


256 (DC) 
65,535 (DS) 


256 (DC) 
65,535 (DS) 


256 


16 





S3dAL 


(SQ) JDVYOLS ANISIO ONY (90) LNVLISNOD 3NI430 


ssl 


Y Half-word 
address 


A Full-word 
address 


iS} Base and 
displacement 


Vv External 
address 


E Full word, 


floating point 


D Double word, 
floating point 


*Maximum explicit lengths consider duplication factors. 


Half word 


Full word 


Half word 


Full word 


Full word 


Double word 


Expression 


Expression 


One or two 


expressions 


Relocatable 
symbol 


Decimal 


digits 


Decimal 
digits 


Y() 


A() 


S() 


Vv) 


Binary 
Binary 

Base and 
displacement 
Binary 
Floating- 
point binary 
normalized 
Floating- 


point binary 
normalized 





Left 


Left 


None 


Left 


Right 


Right 
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JOVYOLS INIS30 GNV (90) LNVLSNOOD 3N1430 


981 


2 40 SHAMOd 


16 
32 


65 
131 
262 
$24 














2 
o 
= 
mi 
Fo] 
Cc) 
i=] 
mn 
nN 
cy 
Ss 

3 

= 





88L 


17 

281 

4 503 
72 057 


1 152 921 





68 


592 
474 
599 
594 


16 
268 


719 
511 
186 
976 
627 
037 
606 


16 
256 


536 
576 
216 
456 


736 
776 
416 
656 
496 
936 
976 





ct) 
1 
2 
3 
4 
5 
6 
7 
8 
9 


91 JO SH3MOd 





681 





















a 


aoe halk ae 
™ na hae 


- copy SYMBOL 


a a Coe 
(pal - oe 


Adjusts the location counter to 
a hatf-word, full-word, or double- 
word main storage boundary 





Defines a control section which is 
a main storage area common to two 
or more separately assembled routines 





Source module, indentified by the 

operand field symbol, is taken from 
a library and included in the source 
program being assembled. 





Indicates that the following source 
statements belong to a new control 
section 






Informs the assembler that the specified 
registers are not available for 
base register assignment 








S3AILISYIO YA TaWASSY JISVa 





O6L 





[symbol] DSECT unused 





Indicates to the assembler that the 
statements which follow (dummy control 
section) are used to redefine a data 

storage area reserved in the modules 

being programmed or in another separately 
assembled module 




















Indicates the end of a source 
module or a macro definition 
being assembled 








symbol [,...symbol] Declares the symbols defined within 
the module to which reference is 


made by other modules 






Defines symbols (primarily length 
and value of a symbol) 
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[symbol] LTORG 
a a 


[ 


symbol [,...symbol] 


[beginning column} 


Lending column] 


Lcontinuation column] 


leftmost column 
rightmost column 


| 


Specifies symbols referred to in the 
module being assembled but defined 
in some other module 


Specifies new values for the 
beginning, ending, and continuation 
coding columns 


Specifies the columns of the source 
statement which contain the field 
used for checking the sequence of 
statements 


Generates ail literals previously 
defined, but not generated, in the 
source module 


Sets or resets the location 
counter to a specified value 
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c6L 





Enables the programmer to 
control the contents of the 
assembly listing 













Produces a record from a 
library, at assembly time, 
by inserting the needed 

job control commands 
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{symbo]} 


[symbol] 


Reproduces a record in its 
entirety (columns 1 through 
80) at assembly time; the 
record precedes or follows 
the object module. 


Advances the paper in the 
printer a specified number 
of lines 


Defines the name of the 
first control section, the 
program name, and the initial 
value of the location counter 


Provides data for the heading 
which appears at the top of 
each page of the assembler 
listing and advances the 
printer form to a new page 





(403) SSAILIZYIO HA TEWassy JISVa 





v6t 


[jee Informs the assembler that a 
nl 
specific register is available 
for base register assignment 


in operand addresses and 
that it will contain a specific 
value at execution time 








Legend: 


a= an absolute or relocatable expression 
e =a relocatable expression 

c =a character string 

i = an unsigned decimal integer 

r =a register 

v=a relocatable or absolute value 
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Operation Description 








Used to limit the number of AGO, AIF, 
and DO directives that may be processed by 
the assembler within a macro definition or 
source program 









Unconditionally alters the sequence of source statement 
processing 






Conditionally alters the sequence of source statement 
processing 












Facilitates branching to a point in a program when a 
statement is unavailable to define the branch destination 












[ variable 
symbol 





Defines the start of a range of code to be generated 
repetitively and specifies the number of times it is 
to be generated 

















Signals the end of range of a DO directive 








SAAILIFYIC Y31SWASSY TVNOILIGNOD 





9GL 








Operand 


Declares general-purpose, arithmetic, Boolean, or 
character global set symbols, respectively 


Declares general-purpose, arithmetic, Boolean, or 
character local set symbols, respectively 


Assembler terminates processing macro definition and 
Processes statement in source program following 
macro call instruction that called macro definition 
containing MEXIT. 


Generates error message or comments on printer output 
listing 


Indicates asterisk to be printed in error flag field, 
or a message or comments character string is enclosed 
in apostrophes 
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Assigns arithmetic or character-string value to variable 
symboi declared by LCL or GBL directive 


Assigns arithmetic value to variable symbol declared Y 
by LCLA or GBLA directive 





Assigns binary value of 0 or 1 to variable symbol 
declared by LCLB or GBLB directive 


Assigns character value to variable symbol declared 
by LCLC or GBLC directive 


LEGEND: 


a=avalid SETA term or arithmetic combination of valid SETA terms S, = a sequence symbol defined in a following source code statement 
b-= a valid SETB logical expression, a 0, or a 1 that must be enclosed in parentheses sc = a severity code 
c= avalid SETC operand se = a set expression 


ae = an arithmetic expression ss = a set symbol 
ce = a character expression &s = a set symbol declared by LCL, or GBL 


com = a comments character string * = no error statement to be generated 


m = a message 
mec = a message character 


5, = a sequence 


° 
o 
= 
= 
=| 
i=] 
z 
> 
~ 
m 
= 
o 
- 
m 
P] 
2 
x 
m 
cx) 
a 
< 
m 
7) 
er 
S 

s 

= 





86L 














Double Word 
Half Word Half Word Half Word Half Word 


2,4 0,4 


2,8 48 
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CHARACTER CONVERSION CODES 


a 
a 
- 
s 
a 
€ 
i-] 
k- 
é 
4 
a 


cd 





Assembler EBCDIC Character Codes 








8 Assembler EBCDIC Character Codes (cont) 


Bit Positions 0, 1, 2, 3 








NOTES: 
EBCDIC bits are numbered from the left in ascending numerical order: 
01234567 


@ __ OS, SOS, FS are the control characters for the EDIT instruction and 
have been assigned for ASCI! mode processing so as not to conflict 
with the corresponding character positions previously assigned in the 
EBCDIC chart. As these characters are not outside the range as 
defined in ANSI X3.4 — 1968, they must not appear in external 
storage media, such as ANS! standard tapes. This presents no 


difficulty due to the nature of the EDT instruction. 


The following optional graphics can be substituted in the character set: 


Vv for 1 

Hor ! 

For 63-character printers, the following substitution is made: 
\for t 


The lowercase alphabet and indicated graphics are introduced by 
use of the type 0768-02 printer, which prints a 94-character set. 





a 
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Assembler ASCH! Character Codes 
(American Standard Code for Information Interchange) 


Bit Positions 7, 6,5 


Positions 
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Assembler ASCH Character Codes (cont) 
(American Standard Code for Information Interchange) 











NOTES 
ASCII bits are numbered from the left in descending 


numerical sequence: 


7654321 


Q@) The following optional graphics can be substituted 
in the character set 


for A 
for ot 


Q) For 63-character printers, the following substitution 
1s made 


\ for | 


@ Sixty-three printable character set. 


) Graphics available by use of the type 0768-02 printer, 
which prints a 94-character set (DEL is not a graphic). 


® Ninety-four printable character set. 
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Acknowledge 

Bell 

Backspace 

Cancel 

Carriage return 
Device control 1 
Device control 2 
Device control 3 
Device control 4 
Delete 

Data link escape 
Digit select 

End of medium 
Enquiry 

End of transmission 
Escape 

End of transmission block 
End of text 

Form feed 


Field separator 

Group separator 
Horizontal tab 

Line field 

Negative acknowledge 
Null 

Record separator 
Shift in 

Shift out 

Start of heading 
Start of significance 
Space 

Start of text 
Substitute 
Synchronous idle 
Unit separator 
Vertical tab 


ix] 
o 
4 
+ 
xz 
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o 
= 
> 
xz 
> 
o 
— 
m 
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= 
= 
m 
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3 Physical Input/Output Control System 


Se 2 eee ee ee eee 


device-cmd-code [,data-addr] [,data-flag] Generates buffer control word 
[,data-byte-count] [,repl-addr] 
Lrepl-flag] (,repi-byte-count] 

[,control-flag] 










SOHOVW YOSIANSdNS 











BCW-name 


Generates command control block 
CCW-name 


Generates channel control word 


Executes channel program 


PIOCB-name, } 







device-cmd-code [,data-addr] 
[flag] [,data-byte-count] 
















j CCB-name 


(4) [,C] 





FCB-length 
MAX 


PIOCB-name 
(1) 


ie 


CCB-name t 
(1) 


NOTE: 
Shaded operands indicate default options. 


Generates input/output control block 


Reads file control block 


Accesses next physical input/output device 
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XN 


8 












Input/Output Synchronization 


WAIT ALL 
CCB-name 
(1) 


pal 
* 2415) 


CCB-name-1, 
CCB-name-2[,...,CCB-name-n] 
list-name 

(1) 





Waits for one or all input/output requests to 
complete 

























Waits for one of several input/output requests 
to complete 
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Disc Space Management 


ALLOC FCB-name 
filename-addr 
| 7 





Assigns space to a new disc file or to an 
existing disc file 













(1) 


error-addr t 
4 | (r) 


[ vol-seq-n0,OLD,NOFCB | 
“Ut (0) 


filename-addr aaa t 
(1) ; (r) 


1 
F eat vol-seq-no 


(0) 



























Assigns additional space to an existing disc 
file 







L0Z 
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| 








Disc Space Management 


ere ee ee ee 


OBTAIN ari [: error-addr 1] Accesses VTOC user block 
(1) : (r) 


[. \erre t] L.FCBCORE] 


| param-list ; 
(1) 


[. | aaa tl} vol- 
(r) : 
PREFIX 
are | ALL 
(0) 


fice! 

























RENAME 







Renames a disc file 















SCRTCH Releases all or part of disc file 


{symbot] 





NOTE: 
Shaded operands indicate default options. 
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System Access Technique (SAT) 


Sc a a 
he 


{symbol] i filename t ie Initiates nondata operations 
(1) . on a tape unit 


filename PCA1 = partition-name Defines partitioned file 


.PCA7 = partition-name 
LALINE=YES] 
LERROR=symbol} 
LEXTENTS=n)} [,FCB=YES] 
L,LIBUP-YES] [,WAIT=YES]} 


mt oe 
1) Uo) 


n 
i 
ha] 
m 
2 
= 
a 
=) 
2 
= 
> 
o 
E 
°o 
n 
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i= 
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= 








= System Access Technique (SAT) 


Operand Description 


file-name-1 [,...,file-name-n]} { Opens disc file 
(1) 


BLKSIZE=n Defines partition contro! appendage 
{,EODADDR=symbo!] 

{,FORMAT=NO] 

jOAREA1=symbol 

LKEYLEN=n] [,LACE=n] 

[,_LBLK=n} [,SEQ=YES] 

LSIZE=n]} [,UOS=n] 

(,VERIFY=YES] 
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file-name } on Outputs logical record 
{1} {0) 





file-name d aaa Searches track by key equal 
so 


Searches track by key equal or higher 


file-name t Waits for record transfer 
{1} 








LL? 





HUT ULaSniy 


Task Management 









Creates and activates additional tasks 











ECB-name/ fentry-point-name 


atten 
[ aaa {| a 
] 





~~ 
















Reactivates existing, nonactive task 


Changes priority of task 












DETACH ECB-name 


(1) 





Terminates task normally 










, error-addr { 
(r) 
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N 


_ 


N 











Multitasking (cont) 


Task Management 


error-addr 
‘ Ln] 
(r) 


[name] TYIELD Deactivates a task 
Task Synchronization 


[symbol] POST Activates waiting task 


ae eee ce 
(1) 


ECB-name-1 ,ECB-name-2 
[,....ECB-name-n]} 
list-name 


(1) 









Waits for task request to complete 











Waits for one of several task requests to 
complete 


(3409) SOUDIVW YOSIAHAdNS 


Program Management 


Program Loader 


phase-name Loads program phase and branches 
(1) 


e entry-point-name t| LRI 


ial 


ot [: ieee a Loads program and returns control 


(1) (0) 


[ Hae 
" C(r) 


phase-name aac t Locates program phase and stores its phase 
(1) {0) header in work area 


wn 
e 
~~ 
m 
v 
= 
77 
So 
B 
= 
> 
rz) 
2 
° 
a 
o 
So 

s 

a 

















N Program Management 
pS 


Program Loader 









k-area-length t | 


Ee error-addr t] LR! 





is 


eer 


in 
[. Wigs | LRI 


Job and Task Termination 


beefed 


an 
= 
a] 
m 
2 
= 
n 
= 
0 
= 
> 
=) 
a 
° 
n 
Cy 
i=] 

3 

a 




















Loads program phase, relocates address 
constants, and returns control 















Terminates job abnormally 


[name] CANCEL 
[name] EOJ 


Terminates job step normally 





Timer Services 


GETIME Obtains current time and date 


SETIME time-interval Sets elapsed time counter for the requesting 
(1) Eee) task 


Island Code Linkage 


Exits from island code subroutine 


NOTE: 
Shaded operands indicate default options. 
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\ Program Management (cont) 


— 


Island Code Linkage 

STXIT AB ? 

7 E oe jones t 

PC (1) {O) 
STXIT Oc Eiki tale cee t 

f (1) 
System Information Control 
(1) 


[name] GETINF PRE 
PuB work-area sby tes, displacement 
siB (1) 

TCB 

} paca 


9 







Links island code subroutine when used for 
program check, abnormal termination, or 
interval timer island code linkage 


Links island code subroutine when used for 
unsolicited operator communications linkage 
Retrieves data from job common area 


Retrieves data from system control tables 
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PUTCOM Places data in job common area 





(1) 











Control Stream Reader 


input-area number-of-records 
(1) i Cs 
[ sia | 


NEXT 
data-set-no 
pointer 


(1) 


error-addr 
‘ (r) 













Retrieves embedded data file submitted in job 
control stream 









Resets pointer to embedded data file 











NOTE: 
Shaded operands indicate default options. 


L172 
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Ble 





Diagnostic and Debugging 


Storage Displays 


] 


start-addr-1,end-addr-1 Prints out portions of main storage and 
[...,start-addr-n,end-addr-n] returns control 

















completion-code Prints out job in main storage and terminates 


job step 
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Message Retrieval, Logging, and Display 


GETMSG alee msg-length Retrieves message from canned message file 
(1) (0) 


error-addr not q 
(rh, applicable | 


buff- re 2 buff-length-2 
- hy (he 


[symbol] buff-addr t |. = msg-length \ Writes message to the system log file 


| 
| 


(1) Me 


eee, 
[ (rh, t] 
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BS 





Message Retrieval, Lagging, and Display (cont) 


fe See eee a 


buff-addr-1 de ay Writes message into system log file after 
(1) 60 


displaying on system console 
[} error-addr | 
(rn, 
[REPLY] [: igo as 
4 


buff-length-2 
(rs 








[symbol] 















NOTE: 


Shaded operands indicate default options. 
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User-Operator Communications 


buff-addr-1 msg-length 
[symbol] (1) : (0) Displays message to operator on system console 
error-addr 60 
y [} (ns t 
buff nial 

[REPLY], [} 25 t] 
buff-length-2 

sy 

60 


Tape SAT File Interface 


TCA=TCA-name Defines a magnetic tape 
[,CKPTREC=YES] file to be processed by 
[,ERROR=error-addr] SAT 

[,.FCB=YES] 

LWAIT=YES] 





L2% 
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N — User-Operator Communications (cont) 


Tape SAT File Interface 


(aa 


TCA-name lOAREA 1=area-name 


Defines the logical 
BLKSIZE=n 


attributes of a mag- 
[,cLRW- NORWE. | netic tape file to be 


RWD processed by 
[,EOF ADDR=end-of-data-error] TSAT 


STD 
[Five NSTD | 
NO 


[,LBLK=n] 
LOPRW=NORWD] = 
[ JREAD= prmiaas t] 


_ (4 UNLOAD 
[ Rewino= | Sonne t] 
[:TPMARK=NO] 


LTYPEFLE=OUTPUT] 
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Program Linkage 


CALL ). entry-point 
[symbol] } VCALL t } (15) t 
(param-1,...,param-n) 
’ 4 list-address 
(1) 


[symbol] RETURN {(r1,r2)] LT) 
[s oe } savearea-name t] 


[symbo!] {(r1,12)] [7] 


Levens en t] 
[ covanr=} veeert) 


[ ,SA=savearea-name j 


NOTE: 
Shaded operands indicate default options. 


Pass control from a 
program to a specified 
entry point in 
another program 


Marks the exit point 
of the called program 


Marks the entry point 
of the called program 
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\ _User-Operator Communications (cont) 


eS 


Checkpoint Facility 


[symbol] filename Writes a series of 
Lrestart-addr] checkpoint records 
[tist-name] to a specified 
[,error-addr] checkpoint file 
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Defines a disc file 
to which checkpoint 
_ records are to be written 


filename 


[symbol] DCPOPN } filename t Opens a disc check- 
(1) point file defined by 
a DDCPF macro instruction 


} filename { Closes a disc checkpoint 
(1) file defined by a DDCPF 
macro instruction 











list-name (dise-PIOCB-1} Generates a table of 


(tape-P1OCB-1,tmc-1,bc-1)} 1OCS files 


A...) (disc-PIOCB-n) 
[} {...,.00,+--) ,(tape-PIOCB-n,tme-n,be-n) t] 
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SZz 








922 








RESET Introduces load module alterations at 
//{symbol] ALTER [phase-name] [address] (<harsl[ ORG t) Sieeatianaiese 


//[symbol] CAT Ifdname[ catpw] [,SCR] [,GEN=nn] Causes a file to be cataloged 
//[symbot] CR Allows input from card reader to be 
inserted in control stream 
/lignored DATA FILEID= file-identifier Loads card data to a spool file 
//{symbol] DECAT tfdname[,catpw] [,SCR] [,GEN] Causes a file to be removed from the 
catalog 









































7 addr Requests assignment of peripheral 
ia ALT devices to a job 
//{symbol] DVC{ RES ‘ 
RUN IGNORE 
OPT 





Supplies the destination identification 
of a remote device for spool output 


//[symbot] DST dest-1 {,dest-2,...,dest-n] 
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//[symbol] EQU Iun-t ,type-1[,Jun-2,type-2,...,Jun-n ,type-n]} 


library-name 
//{symbol] EXEC program-name | ,4 $Y$RUN Lswitch-priority] 
SYSLOD. 


//{symbol] EXT 


nn{id) 
addr 


BLK mi mj 
CYL , 4 (bil,ai] ) (biLaj]) } | FOLD} 
PRI pi%[,ci]} ,t (pi%f,cj]) 


SUB 
[,OLD] 


Equates logical unit numbers to specific 
code for device type 


Provides the name of the load module to 
be executed 


Obtains disc space; provides information 
needed to create new files or extend 
existing files stored on discs 


- 
So 
ow 
o 
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2 
= 
P-] 
o 
od 
a” 
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m 
= 
m 
2 
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82% 









ae : vec ‘ sucsini 
/{[symbol] FIN Terminates card reader operation 


Releases peripheral devices assigned to 
a i ace ala [toevn Hdname-n{ (DEV | job and not required in later job steps 


Assigns global status to a set symbol 
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//[symbol] GBL. __ set-id-1 [=init-1] [ ,set-id-2[=init-2] ,...,set-id-n[=init-n] ] 





Causes an unconditional branch, in a 
foward direction, to another job control 
statement 


//{symbol] GO destination 













{symbol} 1F (a op b) destination Causes a conditional branch, in a 
forward direction, to another job control 


statement 














Indicates the beginning of a job 






| [,min] {,max] [473 ie { “ty [,max-time] 


op-list-n)] [,acct-no] [,nXm] 


//[symbo!] JOB jobname EE 


(lop-ist-1,..., 


//[symbol!] JSET value Assigns focal status to a set symbol 
ONE - fil ial-number Supplies label information for files on disc 
//{symbol] LBL { th : pale I. Ay visas! | and tape volumes for use by data 
file-identifier’ management 


expiration-date] [ ,creation-date] 


Sec umd ce! 


an 


[qual/] levelid-1 [Jevetid-2...[evetid-n} ] [{~ m tonto 


Suppties file catalog information for 
“{qual/] levelid-1 [ -tevelid-2...[Jevelid-n] ] [{ +h ome ' files on disc and tape volumes 
n 


{ expiration-date] [,creation-date] 


[ete 


//{symbol} LBL 
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ez 











//[symbol} LCB jrearet Allows overriding of SYSGEN load code 






X‘hex-string-1' buffer parameters 
C’char-string-2’ C'char-string-n’ 
* ) X’hex-string-2’ § °""’) X’hex-string-n’ 
LNUMBCHAR=n] [canrio-{ ty i 
X’aa 
Cc’ 
SPACE=< X‘aa’ jVYPE= 


joun-fgee, C’cece’ 
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X’yvyyyvvy’ 

X'XXYY XXYYXXYYXXYY’" 
C'c . 

x" 





i LCARTNAME=symbol] [NAME=stand] 











[ momcran 


ACCEPT 


filename n EXTEND 
//{symbol] LFD ead [3 g t] ‘) INIT 
RELOD 


// [symbol] MTC lfdname ; 


//[symbol] NOP 
//[symbol] OPR commentine (4) 


/{symbol] OPTION p-1[,...,p-n] BOF,DOF,DUMP,GO,JOBDUMP, Q) 
LINK,NODUMP,REPEAT, 
SCAN,SIG,SUB,SYSDUMP, TRACE, XUF 


Links file information in control stream 
with data management file definition 


Positions tape volumes prior to or after the 
execution of a job step 


Inserts labels to be used as targets of 
branch statements 


Displays messages at the system console 
Allows user to specify certain optional 


software features and operating 
environment 


— 
o 
wo 
a 
i=] 
2 
_ 
Ps) 
o 
cr 
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p- 
a 
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AA 








— : peel . ee 


// [symbol] PARAM operand-1,...,operand-n Makes available to user program parameters 
required at job step execution time 






/{{symbol] QUAL qualifier Appends a qualifier to subsequent file 
identifiers in the job 


//{symbol] RST file-name,checkpoint-id, number Restarts a program from a checkpoint 


[ iobnamel (rename) ] (,pril ] 
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[ key-1 =val-1 meuckey-n=val-n | 
//(symbol] RUN jobname[(rename)} [ pril Initiates the named job 


[ ‘Key-1=val-1,...,key-n=val-n ] 


DATE L.yyddd] | Scratches files and extents 


//{symbol] SCR Ifdname | ,< EXT,extent-number 
PRE [,aaaa} 


//[symbol] SET DATE, yy/mm/dd[,t-date] [,d-date] Sets or modifies date field, user program 
switch indicator, or communications 
//[symbol} SET UPSI,switch-setting region in the job preamble 


//[symbol] SET COMREG, char-string 


//{[symbol] SFT module-1 [,...,module-n] Specifies data management commen code 
modules or symbionts supporting user 
interfaces and required by job 


M{symbol] SKIP — target-label [mask] Identifies the target control statement of a 
branch control statement 


HOLD Controls the spool output 


/{symbol] on] rae Lnxmi[} ang t] [4 ar t] 


[4 ar Js 
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vES 








//{symbol] VFB LENGTH=lines 


6 


e t] [FORMNAME=symbo!] 


[ pensiry={ 


9300 
0768 7 

[,USE=stand] | ,.TYPE=§ 0770 [HP=} ot] 
ones 4 


LOVF=(line-1,...Jine-n)] [,OVf2=(line-1,...,line-n)] 
[,CD1-(line-1,...,line-nO),...[,CD15=(line-1,...,line-n)] 


is) 


(PREP) 











(PREP) 


ee volsn-1 (NS) 
/{{symbol] VOL Sch (8) (NOV) 
(NS) ms 
is} 
volsn-1 (NOV) volsn-2 [} (NS) 





Overrides system vertical format buffer 
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Supplies volume serial numbers of data 
and program volumes to be accessed 
by the job 
















volsn-2| } etal 
volsn-3 Byes | 


NOTES: 
If comment includes embedded blanks, it must be enclosed by apostrophes. 


Parameters inside the brackets may be specified in any order or combination for Py “ie except 
the REPEAT parameter should not be used when LINK is used with GO. 
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Characters Used To Specify Mode Setting on VOL Statement 


9&7 


Used with UNISERVO 12/16 Magnetic Tape Volumes 


Pee T= Tere [mere [ea 


as 
o 
--] 
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Characters Used To Specify Mode Setting on VOL Statement (cont) 


Used with UNISERVO VI-C Magnetic Tape Volumes 


200 Odd On 


10 
20 
30 
50 
60 
70 
90 


“Also applies to the UNISERVO 20 Magnetic Tape Subsystem 


NOTE: 


The mode always must be specified for tape devices with phase-encoded capability . 
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8Ez 


//syrbol procname Py PoP, =v kar 


// \fdname ACCESS 


// \fdname ALLOC 


i isp je 


ibIname 


ve 3H] | 


[. } DVC=nn,VOL=volsn 
'¢ VOL=volsn 


IbIname 


Iblname [. — 





k 


=v 


mm 


ACCEPT 
EXTEND 
INIT 
RELOD 


] 


ACCEPT 
EXTEND 
INIT 
RELOD 





li 


DVC=nn,VOL=volsn 
VOL=volsn 


Format of all user job control 
procedure call statements 


Generates the job control statements 
required to assign a device to a job 
step so that the file on that device 
can be accessed at job execution 
time 


Generates job control statements 
required to assign a disc to a job step 
and allocates space on that disc for 
the file 
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J 
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o 
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o 
(= 
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(bifail) (bj ail) 
ami Lam 
(pi%l ci] ) (nist eil) ) “| LOH?) 


ASM (voi-ser-no,label) 

I[symbol] <« ASML [ pante -2 (RES) 
ASMLG (RES,tabel) 
(RUN, label) 


Generates the job control statements 
needed to run the assembler 
language translator 


(vol-ser-no,label) 
(RES, label) 
,OUT= < (RUN, label) 


J 
°o 
o 
o 
oS 
z 
w=] 
P] 
i-J 
am 
~~ 
M.~] 
eo 
oO 
m 
So 
[= 
xz 
m 
ix) 
> 
ma 
a 
” 
= 
> 
= 
m 
= 
m 
z 
= 
n 
2 

=] 

3 

= 








Ove 





vol-ser-no-1 ,iabel-1 vol-ser-no-2,label-2 
(cont) uine( N iN ) 
RES SY 
vol-ser-no-1 ,label-1 
| ory ( N | 


N 

NC 
ate 

(NC,ND) 


[ scr1- 








[ AttLop- \ 


Generates the job contro! statements 
needed to run the assembler 


vol-ser-no-2,label-2 ] ) | language translator 
| 
YS | 
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//{symbol] 


COBOLB 
COBOLBL 
COBOLBLG 
COBOL 
COBOLL 
COBOLLG 


(vol-ser-no,label) Generates the job contro! statements 
n (RES) needed to run the COBOL language 
[pr NTR= (RES, label) translator 
(RUN, label) ‘ 
(vol-ser-no,label) 
(RES, label) 


/OBJ= 4 (RUN, label) 


[um- j (vol-ser-no, label) 


LOUT=(p-1,...,p-n)] [,LST=p-1,...,p-n)] 


[ scri- jase ] [ scr vol-ser-no ] 


_ § vol-ser-no 
[ scrs- 1 RUN t] 


(vol-ser-no ont (| 
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cyt 





a . ore : ioiias 


Assigns the same logical unit number 
to a disc volume having different 
files used in a job 











vol-ser-no 
Hf [symbol] DVCVOL { RES [tun] 
RUN 









Assigns the same logical unit number 
to a tape volume having different 
files used in a job 


//(symbol] DVCVTP vol-ser-no[,lun] 

















(vol-ser-no,label) 










FORT (RES) Generates the job contro! statements 
//{symbol] + FORTL [pantR- \ AN= (RES. label) needed to run the FORTRAN 
FORTLG . A lan translator 
(RUN, label) guage 2 
(vol-ser-no, label) 
(RES, label) 
,OUT=< (RUN,Jabel) [,LST=k] 





NO 





i -no,| 
vol-ser-no ] [ ALTLOD= | ae no, a 





(3403) SINSWILVIS T1V9 3HNGIIONd TONLNOD SOF 





lute 


IMsymbol) } LINKG 


t tinput-modute-name] [. PRNTR= 


(vol-ser-no,label) 
(RES) 

(RES, label) 

{ 


(RES, label) 
(RUN, label) 
iN) 


/ivolesrio Jebel) 
,OUT= 


(vol-ser-no,tabel) 
| sue (RES, label) 
(RUN Jabel) 
(vol-ser-no,label) 
| Aue (RES, label) 
(RUN, label) 


vol-ser-no | 
4 e ’ 


LALTLOD=(vol-ser-no,label) ] 


Generates the job control statements 
needed to execute the linkage editor 
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bbe 





[rr NTR 


] 


(vol-ser-no,label) 
(RES) 

(RES label) 
(RUN, label) 


(vol-ser-no,label) 
(RES, label) 
(RUN, label) 





RPG 
RPGLG 


// [symbol] } RPGL 


AN= 





Label A Operation A Operand 


Generates the job contro! statements 
needed to run the RPG language 
translator 













(002) SINSJWALVLS 11¥9 39Nd39I0Nd TOULNOD gor 





vol-ser-no | [ scr2= 


vol-ser-no 
//ignored UDT IN= RES 
? RUN 


,OUT=(vol-ser-no, label) [ pant { id t 


[,PUNCH=YES] [,COMPARE=YES] 


vol-ser-no t ] 


Generates the job control statements 
for the device assignment sets needed 
by the data utility routine to copy 
or compare a disc file to a tape file 
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9v2 








vol-ser-no nt Generates the job control statements 
// ignored UDD IN= RES Jabel | , LACCEPT] 
RUN 





for the device assignment sets needed 
by the data utility routine to copy 
or compare one disc file to another 





ACCEPT disc file 
vol-ser-no 
,OUT= RES Jaber |, noext : EXTEND 
RUN INIT 
RELOD 


t] [,PUNCH=YES] [,COMPARE=YES] 





DA addr 





(409) SIN3W31V1S 11V9 34NGIIONd 1ONLNOD aor 


nntid) 





mi mj 
, « (biLai]) ,< (bjLaj]) »». | LOLD] 
(pi%[,ci] ) (pj% [cj] } 


/lignored UTD tN=(vol-ser-no,label), 


ACCEPT 
vol-ser-no 


EXTEND 
ouT=| < RES label [-} er ae 


Ben RELOD 


[ pRNTR- a a [,PUNCH=YES] [,COMPARE=YES] 


Generates the job control statements 
for the device assignment set needed 
by the data utility routine to copy 
or compare a tape file to a disc file 


QU03) SINSWILVIS 11¥9 34N03II0¥d TOULNOD Or 





8r2 


mi mj 
[4 (bi[,ai)} | [ { (bj[aj]) fal [,OLD} 
(pi%[,ci]) (pj% [cj] ) 


//{symbol] WRTBIG ‘block-1’ [,’block-2’,..., ‘block-8’] 
(vol-ser-no,label) 
(RES, label) 
(RUN,label) 





DVC=nn,VOL=volsn 
VOL=volsn 


i; 


/{{label] WORKn [} t] [,BLK=bb] 


J [aeoue-$4 


[ extse- 1! 





Prints block Jetters before the print 
output of a job 


Sets up temporary files for a job step 





QU03) SINSWALYLS 17V9 3HNG3IIOdd TOULNOI Or 





6ez 












Signals start of procedure definition 


Label 
=a 5 ae Supplies name by which procedure is referenced 
or called 
Ce! Ka 
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For sense byte information see the 90/30 !/O sense data byte definitions summary, UP-8176 (current version). 
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